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JOHNSON PHILLIPS, 


| ENGINEERS AND ELECTRICIANS. 
OFFICES :—14, UNION COURT, OLD BROAD STREET, LONDON, E.6. WORKS :—CHARLTON, KENT, 
| TÉLEGRAPHIC ADDRESS." JUNO LONDON. 
| TELEPHONE No. L010. PRIVATE WIRE, CITY OFFIOBS TO WORKS. 
fanufcturers of all Telegraph Appliances, Materials, and Machinery for Making, Laying and Maintaining 
Submarine Cables, and Contractors for Underground and Aérial Telegrapb=. 


ole Makers of Trott & Hamilton’s Patent Grapnel Rope and Trott & Kingsford’s Patent Indicating Grapnels. 
Tron and Steel Buoys, Grapnels, both Patent and Ordinary ; , Creepers, Mushrooms, Sinker s, 
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Gable Tanke, ng-up and Paying-out Machi , Dynamometers, : and Stern Gear, Steam and 
Hand Hauling Gears, Rope iad Chain Fittings, Cable Drums, Splicing and Jointing Tools, &c., &c. 
Machinery Designed and Constructed for the Complete Equipment of Telegraph Cable Factories and Vessels. 
Steam and Hand Wire Sounding Machines for Deep and Shallow Water. | 
All Apparatus and Material used in the Construction, Maintenance, and Working of LAND LINES, viz. : — 

POLES—Wrought Iron or Composite Poles for Telegraph, Telephone, and Electric Light purposes. House- Top Poles and Fittings. 4 
IMEULATORS Johnson 4 Phillips’ Patent Fluid Insulators, and all kinds of the ordinary form in Porcelain and Brown Ware. a 
WIRE and Steel Wire, Galvanized, Plain, or Stranded, ‘Insulated Wires of every description. 
BATTERIES—Sole Makers of Higgins’ Patent Bichromate Batteries, Leclanché, &c. Zinc and Carbon Plates. % 
Needle, Bells, Galvanometers, and other Testing Instruments. 
Makers of Underground, Aérial, Torpedo, and Field Cables, with Single or Multiple Cores, | à 
Insilated Copper Wires in Vulcanized India-rubber, G. P., Silk and Cotton; taped or braided. 4 
Inghining Conductors of the most approved types. 
Makers of Dynamos, Lamps, Cables, ELECTRIC Stock of Cables, Carbons, &., kept ready 3 
Carbons, Switches, &e., Ke. LIGHTING. for immediate delivery. a 
| SOLE MAKERS OF THE 
BROCKIE-PELL ARC LAMP. 
For ALTERNATING or CONTINUOUS currents. a 
For PARALLEL or SERIES working: 4 
SINGLE CARBON LAMPS, 16 HOURS; DOUBLE 32 HOURS. a 
“MUST PLEASE THE MOST CRITICAX, EYE.” | 
PROFESSOR S. P. THOMPSON:— Mr. LANT. CARPENTER :-— 
Mr. W. H. PREECE; FRS. | | 1 
‘ONE OF THE LATEST AND BEST.” 
In use by Hote, Colonial, and Foreign Governments ; Corporations ; Learned Societies ; ae 4 
Docks; Wharves ; Mines; Factories ; Steamships; Theatres’; Restaurants; Photographers, & | 
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 BILVER MEDAL, INTERNATIONAL ELECTRIC EXHIBITION, à 
International Inventions Exhibition, 1885, GOLD MEDAL ter Machinery, SILVER debe for Cables and Wire. 


MANUFACTURERS N ANUF ACTURERS 


Silk and Cotton Covered faney Silk Covered ap 
Wire and Tape of all 1 exible Wires fer Lem) 
Sixes for Electrical pur- Suspending, . | 

| 
| |. Light 
Gables end: Multiph 
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ipeclal Ant. | 
| Systems. Cables for the Telaphans, 
8 to H. N. Postmaster-General the Indian Government, the principal Railway, Telephone. and Electric Light Companies 
_ _MANUFACTURERS, BY PATENT PROGESSES, OF GLOVER’S PATENT COVERED IRON WIRE FOR AERIAL LINES. 
_ ” Glover’s Patent Covered High-Conductivity Copper Wire for Aérial Lines, 
Glovers Patent Covered Gutta-Percha Wire for Leading-in, Tunnel, and Underground Wine : 
|  THOROUGHLY INSULATED ANTI-ENDUCTION TELEPHONE CABLES TO ONE 


WALTER T. GLOVER & CO, 


Glectrical Wire and Table Makers, | 
| SALFORD, MANCHESTER. 


Bridgewater Street Iron Works. 


WORKS Salford Electric Wire Works. SALFORD, 
‘Springfield Lane Cable Works. 


| LONDON: 10, HATTON GARDEN, EC: 
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N OFFICE: 46, Q VEEN VICTORIA st ec 


* 300 miles. 


Running on the Barking Rd., E., for the 


* > A 
4 


x 


| NORTH METROPOLITAN 
| ,.TRAMWAYS COMPANY, Léa. — [ 
| Every one should see these Cars. Certain to supplant horse and every other — = — 


1 form of traction. Full Particulars from the SECRETARY,) 


ELECTRIC TRACTION co., New Broad St. E 6. 


2 


4. 
| 
W. 
La 
| 
＋ 4 
8 
« 
* | 
* * 
* 
84 
#43 
„ 
| 
— 1 
| * * | 
1 
— 
| 
75 
* 
‘14 
, 
MAS 
a 
T3 
| 
| 
| 
Dr. 
| à: 
| 
| ‘ + 
| Pa: 
| = 1 
| D 
| 
| 19 
| 
| 
| 
| 5 
| „ 
| 
Ye 
: 
4172 
. | 
. 
4 
. 
| 
| 2 — —— — 
| ** — — — — | 
| | 
” 7 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. — 


With ee Feed. 


Où Refiners, 
36, SOUTHWARK STREET, 


LONDON. 
Works: EWER STREET. 


TELEPHONE No. 47%. 


ONLY OIL used last three years by the largest 5 | 
Electric Installations in London, | 
Samples sent on appl ication. 


SUCCESS GUARANTEED. TRIAL SOLICITED. | 


Price 2s. 9d.per Gallon. 


Our Oil is now recommended by the principal 
Electricians, and is also suitable for 


SHAFTING, ENGINES, 


FF Dynamos and 
AND GENERAL PURPOSES.  ,wy  High-Speed Engines. 


FREDERICK SMITE CO. 


OALEDONIA WORKS, HALIFAX. 


Contractors to Her Wajesty’s Government & Railwary Companies | 


BEST REFINED THLHPHONE WIRE. 
PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 
SPECIALITY:—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


COPPER WIRE, hard dra ea - r lengths. COPPER WIRE and TAPE for 


Lightning Conductors, &c. R WIRE, all sizes for covering. STRAND WIRE all — 
GALVANISED BARD STEEL STRAND for Mechanical Telephones. 


_F.WIGGINS & SONS, W sons #0. LONDON, M C À 
MICK MERCHANTS, [ Telephone No. 2248. 
» Manufacturers of Mica Goods for Philosophical and ALL Purposes. 


ee AND CHEAP PATENT LAW. oe 
PATENT OFFICE. | Wm. M. FOXCROFT 


| | TS Successor to the late M. Fosoroft, also F. Lucas), 
R. GARDNER, an 
166, FLEET STREET. 

* O D OO NW: 36, PEROIVAL STREET AND 9, SMITH STREET, 


CLERKENWELL, LONDON, E. C. 
Mesars. 8 Brooman & Co. A PERCIVAL STREET). 
| Pamphlet of Cos of Costs Gratis. | 
| | Vhirty-five Years’ — practice with | Lock and Block, Single Needle, Bell, Sounder, Perforator, 
1 | een Photometer, Telephone Cases, Battery Boxes, &c., &. 
il Provisional Pull ‘Paten (9 months 


—— Patent (4 years 
£16 168. 3184 


‘PRIZE MEDALS, LONDON, 181; PARIS, 1881 901 


IVO RN LETTERING BY PATENTED PROCESS. 


tows. | PERMANENT PERFECT LETTERING ON IVORY. 


IVORY FOR ALL SCIENTIFIC AND MERCANTILE PURPOSES. 


Switch-Board Supplied to H.M. Government Offices, and the Principal Electric, Telegraph, X 
Labels. Telephone, and Gas Eugineers and seta Companies in the angie. 


TWORY | ENDOLITHIC IVORY co., Ltd., Pomona Bligs. Fore St, Be 


Lettered & Figured}. (Adjoining Moorgate Street Station). 
for all purposes. Telephone No. 21. 


Telegraph and Telephone Case Manufacturer, 
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20, Bude Row, 


\SHEAF 
CANNO™ STRE 


Works, 


LINCOLN & LONDON 


— 


ifi THE. UTMOST 
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‘COMPOUND ENGINE; BOILER ABOVE, OR SIDE BY SIDE. 


— — 


> ==* 
| | = 
| Il | — 
= 2 | 
| “== 4 
= 
> CE = 
+ “ = 


| | 
| 
| 
| 
CORNISH & LANCASHIRE BOILERS, WITH WELDED AND: FLANGED FLUES 
LOCOMOTIVE, CYLINDRICAL: & VERTICAL TUBULAR BOILERS: 
FOR HIGH WORKING PRESSURES. 2 
1133 SPECIAL DESIGNS FOR RESTRICTED GROUND SPACE. 
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THE FOREIGN & COLONIAL 


4 GREAT WINCHESTER STREET, LONDON. 


E. P. S. Accumu LATORS 


Supplied Direct in ITALY. PORTUGAL, HOLLAND, SWITZERLAND, CAPE OF GOOD HOPE, ff 
Aula CEYLON, &., and through Licensees in RUSSIA, SWEDEN, ‘NORWAY, DENMARE, 
AUSTRIA, HUNGARY, GERMANY, and the AUSTRALASIAN COLONIES. 


NOTICE. 


This Company owns the Letters Patent, granted 77 
in the above Countries to Faure, Sellon, Volckmar 
and others for the construction of SECONDARY 


BATTERIES or -ELECTRICAL ACCUMU- 
LATORS 


Under these patents (amongst other points) is 
covered the employ ment of spongy nietallic lead, or 
of salts or oxides of lead in any way applied to or 
packed in interstices of or between lead plates, and 
the use of perforated, interstical, corrugated, # 
roughened and indented plates of whatever shape. 


: TRACTION CELL. 
LIGHTING CELL. 


ELECTRIC LIGHTING OF TOWNS AND ELECTRIC TRACTION ON TRAMWAYS 


OUTSIDE THE UNITED KINGDOM. 


Write for Price Lists of SEE Batteries, Dynamo-Electric Machinery and Accessories. 


PATENT ENGINE, 


SPECIALLY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIONS 


. AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 


1886 
PI8AY 


LIVERPOOL, 


1886 
‘uOWuIsusy quuog 


SUOTJUSAUL oy} 30 po 


EDINBURGH, 


PRICES ON APPIICATION.. nos 
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BLAKEY, EMMOTT & CO. Lr, 


EAZLIEF AX, 
SOLE MANUFACTURERS UNDER LICENCE 


or 


FLETCHER'S WATCHMANS TELL-TALE 


(As ‘argely used by the L.& N. W. Railway and other Companies), 


THE BLAKEY-EMMOTT DYNAMO. 


WARBURTON AND CROSSLEY’S RELAY. 


EDMONDSON'S CALCULATING MACHINE, 
Silver Medal, Inventions Exhibition. 


EN G L Arn. 


MANUFACTURERS OF 


ANNUNCIATORS, &c., 


INSULATED WIRE, 


ELECTRIC BELLS AND INDICATORS 


a 


— — 


| +4) | 


I 
i 


| i | — 


(TILL | 


il | — 


WORK. S: ABBEY MILLS CHEMICAL WORKS. STRATFORD. k. 

_ PENTREPOTH CHEMICAL WORKS, MORRISTON nese SWANSEA. 
_ OFFICES: . achter AVENUE, LONDON. E. c. 


— 


THOMAS BARRACLOUGH & CO. Ltd, 


Makers of all the most Improved Machinery for Electric Wire ana 
Strand Covering, Lapping, Taping, Braiding, e., 
ALSO FOR 


STRANDING AND MAKING CO AQ EBX. ESS OF EVERY SIZE AND DESCRIPTION 
Globe Works, Rochdale Road, Manchester. 


ARTHUR B. GILL & Co., 
Glectric Light and General Engineers, 
4, BOMBAY STREET, BERMONDSEY, LONDON, S. E. 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practi 
everlasting. No sparking on the dctual contact pieces. These switches improve 
with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for cheapness and efficiency. SUPPLIERS OF ALL ELECTRICAL 
REQUISITES. LIBERAL TRADE TERMS + 


Telegraphic Address: TORQUE.” 2949 


CARBONS. 
H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Poiuts, Tubes, Filters, 
Cells and Battery Plates of ev very description. 


worxs:- BARNSLEY. 


Telegraphic Address:—“ CARBON BARNSLEY: 4 3398 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 
Dynamo Machines, Electrics 
Bella, Telephones, Electric 
Lighting, &c., &. 


UNITED ELECTRIC "WARE QE 


14a, Clerkenwell Green. London, E.C. 


1730 


0 ‘BUCKLERSBURY 


GUARANTEED. 


£1 10s. o £6 


PER INSTRUMENT. 
3269 


BOOTH, ELLSON & C., 
Givi: and Glectrical Engineers, 
5, QUEEN STREET, MELBOURNE, AUSTRALIA. 
The above Firm undertakes Commissions and Agencies for the 
Australasian Colonies. 


Telegraphic Address: 
London Address (Letters only), care of ANTONY GIBBS & SONS, 15, Bishopsgate gt., E. C 


MBINATION. 


Fitted with Balance Movement, F lectric 
Incandescent Lamp, Electrical Alarm contro led by 
clock, Double Pear Push for these 


doin — 

liquid for A Thermometer, or 

can be substituted * Cigar Lighter wnen desired 
H. THORPE, 


Works: 34, EAGLE STREET, 
Office: 59, THEOBALD’S ROAD, WC. ,,., 


CASE WORKS, 
5, PHŒNIX PLACE, 
COLOBATH FIELDS, LONDON, W.0, 


MANUFACTURERS OF 


Every description of Cases 


BY MACHINERY 


| — FOR 
TELEGRAPH, TELEPHONE, AUTOMATIC 
And Electrical Makers. 
| — MAKERS or v 


THE SCHANSCHIEFF PORTABLE BATTERY CASES. 


= 


MAGNETO BELLS, SWITCH BOARDS, SWITCH, 


THE ELECTRICAL 


SEMAPHORE AND LIGHT REPEATERS 


“FARAD MELBOURNE.” #70 : 


BATTERIES OF ALL KINDS, 
Single Needle, Block and Morse Instruments, 
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THE 


MIS & GENES 

TELEPHONE, TELEGRAPH & LIGHTNING CONDUCTOR MANUFACTURING CO. 
BERLIN.” BERLIN, S. W. STRASSE 140. 

Inventors and Patentees of the MIX & GENEST MICROPHONE (PATENTED); fit for any climate. 


More than 40,000 sold in the last twoyars. — 


Novelties :—Transport Micro-Telephone stations Contracts taken for 
for offices, in various patterns, all provided with the supply or con- 
M. & G. Microphone. Transport Desk or Table struction of Tele- 
Micro-Telephone Sets of elegant outfit and shape. - phone Lines all 

8 Portable appara- over the world. 


— 


tus for Military, A Multiple Switch- — 
Navy, Mining and % i boards, Domestic 
d Railway Service. 6.8 Electric Bells, 
Dry Cells of G Indicators. L 
efficiency. 4 Nlustrated Price Lists Free on Application. 


Highest Discounts Jor Wholeale Dealers. VARIOUS PATENTS FOR SALE. . 


SPEED INDICATOR 


FOR USE WITH 


Electrical Installations and with General Machinery. 


| | 
x 
BY US FOR 6 FOR MOST 
THE OF THE 
— 
BRITISH ADMIRALTY CHIEF ELECTRICAL 
FOR ENGINEERS 
WAR VESSELS, | HERE AND ABROAD. 
— 
SOLE MAKERS, Diameter of Dial, 8 in.; Diameter of Pulley, 4 in. Price £8. 3070 


W. I. HENLEY’S TELEGRAPH WORKS 


COMPANY, LIMITED. 
Offices :—-27, Martin's Lane, Cannon Street, London E.. 


TELEPHONE No, 1,734 WORKS :—NORTH WOOLWICH, 


WManufacturere of 
SUBMARINE CABLES, 
Patent Metallic Braiding, 
TELEPHONE CABLES, 


5 


— — 
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DYNAMO WIRE 
Silk Covered Wire, | 
FLEXIBLE CORDS, 
AND 202 
ELECTRIC LIGHT CABLES. 
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BEST WIRE = 


PHOSPHOR 
CASTINGS, 

Phosphor Bronze 

for Springs, Ropes, Screws, — 

Rods, Sheets, &c., Bearings, Bushes, 

and other wearing parts 

of Machinery 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT RIGHTS. 


FUEL ECONOMISER 
APPLIED STEAM BOILERS, 


E. GREEN & SON, Ltd., 


14, ST. ANN’S SQUARE, 
MANCHESTER. 


[Mey 9, 


Patent llehn 
Fi Bronze and Silicium Cappe 
of Great Tensile Strength 
ce Conductivity for Telephone 
| nd Telegraph Lines & other 
Electrical purposes. 
| S * Of the British and Colonial Patents, * 27 
Y 87, Sumner Street, London, S. E. + 
| 
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DORMAN AND SMITH, 


10 all the Principal Contractors. 


MANCHESTER. } 


ENGLAND 


INDEX ADVERTISEMENTS. 


The names of Advertisers, whose announcements are ordered for a series, are entered under any one Heading in this Index free of charge 
but if repeated under other headings, Sd. per week is charged for each — +. 


Accamalators. PAGE 
Drake & Gorham ... “ “je 
Foreign & Colonial E.P. 8. ds: 

soi au Stiff & Sons (Boxes only) Sup. 12 


H. Holmes & Co. 


Asbeatos.—Bell’s Asbestos Co. 16, 17 
United Asbestos Co. eee eee 


Auctioneers and Valuers (Mechanical). 
Wheatley Kirk, Price & Goulty Sup. 11 


Batteries. 
India-rubber, G.P. & Tel. Wks.Co. 20 
Johnson & oo 1 
Telegraph Mfg. ao 2 
Battery Jars.—J. Bourne & Son... 13 
Price, Sons & Co., eee eee eee 15 
de Stiff & Sons see 700 Sup. 12 


Genl. Elec. Co., Ld. G. Binswanger.) Sup. 10 
. Sheppard, Allarton & Madeley . 
Belting.— Webb & Son ‘ide 
& Wilcox Co. 8 


Berly’s Electrical Directory Sup. 14 
Electrical Pocket Book ... Sup. 14 
Gas and Petroleum Engines Sup. 14 


Cabinet Work.—Eclipse Works ... 6 


. ox eve eee eee 8 
Castings. —Phosphor Bronze Co. ... 8 
4 Lows ave = Sup p. 6 

Gülcher Electric Light & P. Co. 12 
J. H. Holmes & Co. / eve 11 
M. Immisch... 13 
Johnson & Phillips 
ce, Paris & Scott . 
C. A. Parsons & Co. ’ * 
J. & W. Roper „ 
Stanley & Davies ... eee 


J. G. Statter & Co. his 
Ebonite. 


Harburg India Rubber Comb Cr. Sup.11 
D. Moseley & S 


ons. eee eee 
North British Rubber Co. ae 
Electrical Engineers and 
pec Electric Works 1 


Appleton, Burbey & Williamson A 18 
R. Bolton & o. 12 
Callender's Bitumen Tel. he. €.Co. 11 


Charlesworth, Hall & Co. . Sup. 19 
Crompton & (Oo. Sup. 20 
Drake & Gorham see eee 
Electric Construction Corpn. . 
Electrical Eng. 
Electric Traction Co. 3 

lliott Bros. „ 
W. T. ——5 & Co. „ Sup. 

ru & Telegraph Works 

Laing, Wharton & . 4 
Laurence, Paris & Scott . ae 
Paterson & Cooper 2 * 19 
Rashleigh Phipps & Dawson. 10 

00. e hite . eee * 
Ernest Scott & Co. 
Ronald A. Scott Sup. 5 
Sharp & Kent Sup. 13 


hens, Smith & Co Sup. 9 


BOOK ADVYERTISEMENTS APPEAR ON 
_'CRLLANBOUS ADVERTISEMENTS relating to Situations, Articles for Sale and 


Electrical Engineers, PAGE 


elegraph Mfg. Co. „ Sup. 2 
Western Electric Com Sup. 20 
Westinghouse Electric Co. ré 
Woodhouse & Rawson United os 11 


Electric Light. ~~ 
Anglo-American Brush Co —— 
Bernstein Electric Lamp ss 13 


India-Rubber,G. P. &Tel. Wks. Co. Sup. : 
Johnson & Phillips .. ove ce 

Laurence, Paris & Scott . pee 
Thomson-Houston’ .. . Sup. 4 

Electric Light Carbons. 

Anglo-American Brush Corp. 10 
H. & F. Chamberlain * 6 
Genl. Elec. Co., Ld. (d. Binswanger.) Sup. 10 


Johnson & Phillips Sree 


Lacombe & Co. ... 

Woodhouse & Rawson United 11 
Electric Light Fittings. 

Appleton, Burbey & Williamson Sup. 18 

Dorman & Smith ... 


Electrical Accessories Co. 

Faraday & Son 10 
Genl. Elec. Co. Ld. (d. Binswanger.) Sup. 19 
Lea, Sons & Co. „% 


B. Verit „„ „„ | 
Walsall Electrical Co. ** 
Enamel.—Aspinall & Co. eee 


Endolithic Ivory. 
Endolithic Ivory Co. 


Engines for Electric Light. 
W. H. Bailey & Co.. 7 


John Musgrave & Sons Sup. 


Priestman’s Oil Engine ... Sup. 6 
Ransomes, Sims & Jefferies 
Robey & Co. LENS à 14 
Ruston, Proctor & Co 4 


Stockport Gas Engine. 

Willans & Robinson „ Sup. 19 
Fibre. — David Moseley & Sons bes 
Fire Insurance. | 
| Phoenix Fire Office nae 
Fuel Economisers. 

E. Green & Soon. 8 
Glass Manufacturers. 

Genl. Elec. Co., Ld. (d. Binswanger.) Sup. 10 


Incandescence Lamps. 
Sunbeam Sup. 3 
Woodhouse & Rawson Uni 


Indla- Rubber. 
India Rubber, G. P. & Tel. Wks. M 20 
D. Moseley & Sons ove 


Insulators, &c.—Bourne & Son. 13 
Price, Sons & Co. ses 
Stiff & Sons... see om 19 
Telegraph Mfg. Co. „ Sup. 2 

Lubricants. 
W. H. Willcox & Co. eee “eee 3 


Manafacturing Electricians. 
Dorman & Smith eee eee eee 9 
Elliott Bros. Sup. 20 
Fowler, Lancaster & Co. Sup. 
J. T. Gent & Co. ... ce ées 
A. B. Gill & Co. eee eee eee 5 6 
King, Mendham & Co. … 
Laurence, Paris & Scott ... ‘an 


Mix & Genest 
W. Moseley ... 
Nalder Bros. 


PAGE 

Manufacturing Electricians. —Cont. 
Price, Talbot & Co. ss : “Sup. 6 
* Courtney & oOo. 12 


n Mig. Co. „ Sup. 2 
— oo 
Walsall ectrical Company 8 | 
Woodhouse & Rawson United ove * 
Mica.—F. Wiggins & Sons TES 
Motors.—Cuttriss & Co. 


Galcher Electric Light Co. 13 
Immisch LL 
— Smith & Co N Sup. 9 


P atent Agents. —H. Gardner eee 3 


Poles.” 
Johnson & Phillips (Wood and aan L 
Joseph Aird (Iron only) a 2 
Porcelaln 
Smith eee eee 9 


Gain 3 Co., Ld. (d. Binswanger.) Sup. 10 
Taylor, Tunnicliff & Coo. rol 12 
W. Wood & Oo. 


Porous: Celle.—J. Stiff & Sons “Sup. 12 


y Shafting, 


Limited, eee eee eee 13 
J. Jardine … Sup. 12 


Appleton, 18 
Faraday & 10 
Genl, Elec. Co. 80 N. 10 


Woodhous United, 11 


| — 
ohnson & Philli eee 


1 
Telegraph Mfg. „ Sup... 2 
Tele hotles. —Baughan & Co. 
usol. Tel. Const. & M. Co. Sup. 8 
5 Telepb eee 0 see eee 6 
| versal Telephone 
Tools.—Chas. Churchill & Sup. 3 
Tabes.—Joseph Aird ... 
Turbines.—F. Nell eee oor : Sup. 8 
Vulcanite (see Ebonite). 


Ware 
Wire — 
Fowler-Waring Cables Co.. 14 
W. T. Glover & Co. 2 


W. T. Henley's Teleg. Works Co. 7 
London Electric Wire Co. Sup. 1 


Midland Electric Wire Co. 
Phillips Bros. eee eee 
W. Rickard. eee eee 12 


F. Smith 4 Co. eee eee 
bee Covering Machinery. 


T. Barraclough & (Oo. 6 


Casin —8. Elliott eee Sup. 6 
Woes Genl. Ele. Co., Ld.(G. Binswanger.) Sup. 10 
J. F. & G. Harris * | 
Vigers Bros 
Woodhouse & Rawson United ios. LE 


Dado 14 OF SUPPLEMENT. 
Wanted, G., &., appear on Sup. 11 (middle of paper.) 


CROMPTON & CO. LIMITED ste sw.» | 
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ELECTRIC LIGHT ; 


Edinburgh Exhibition—stali No. 87. BERNERS 


INTERLOCKING THE LOCK AND BLOCK 


Board 4 have again and the necessi 

— — + ers, to effect “inter dent working.” Ges t improvement, together with upplementary Au Train Action, has 
Vand bn into practical use on several lines Messers. BAXBY var under protection Of var Patents gr granted” or assigned to them. 5 For 

Partionlars: Plans, d Estimates, apply to 


SAXBY & FARMER, Railway Signal Contractors Canterbury Road, KILBURN, LONDON, x. ¥. 
Manufacturers of Ratlway Signals, -d Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, * 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS, 


Telegraph Address: 
85 PAXMAN, COLCHESTER.” 25 8 
22 38288252 23 — T | 
— — Compound 
= 
5 stent Semt-txed Compound En Engine PARIS EXHIBITION, 1889, 
D. P.& Co.’ the 4 ‘aa E D. P. & Co. have been awarded 
cheapest, mou — ond 85 HE Catalogues, Price Lists, and full par- 28855 Two Gold Medals and One Siver Medal 
most reliable in the market. 8  eulars Post Freon application to for their Steam Engines and Boilers. 


DAYEY, PAXMAN & CO. Engineers, COLCHESTER. 
Lonpon Orricx: 189, QUEEN VICTORIA STREET, E.C. 2066 


MORDEY=VICTORIA } 


ALTERNATE CURRENT 
CENTRAL STATIONS 


200,000 


THE BRUSH ELECTRICAL ENGINEERING Co., LTD. 112, BELVEDERE ROAD, LAMBETH, LONDON. ‘SE 


Orders 
received 
for 


Telephone No. 3975.  Telegrams: “DETECTOR, LONDON.” 


RASHLEIGH PHIPPS 


SHOW Rooms: 53, BERNERS STREET, LONDON, S.W. 


The Best Show of Fittings in London. 


ELECTRIC LIGHT ENGINEERS AND CONTRACTORS. 


Complete Installations or Wiring only carried out promptly. All Work Guaranteed. 
Trade supplied. 


sail 


Wo RRS: WELLS MEWS, W. 
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THE ACME ELECTRIC WORKS, | 


C. COCKBURN, M. I. E. E., Manager.). 
Supply Department and Head Office: PRINCES ST., HANOVER SQUARE, . 
Factory: FERDINAND STREET, CHALK FARM ROAD, k. W. 


SOLE AGENTS FOR 


ROYCE’S DYNAMO 


FOR LONDON AND 54 MILES ROUND. 
MAKERS OF MAIN SWITCHBOARDS. 


Sole Manufacturers. of Rooper’s Patent Lampholder for High 
Candle-Power Lamps. 


D MAKERS OF AYRTON a PERRY'S SPRING AMMETERS AND YOLTMETERS. 


Cockburn’s Patent Switches and Cut-Outs and Electric Light and Telegraph 


PRICE LSTS ON APPLICATION. 


RUBBER, GUTTA PERCHA, TELEGRAPH WORKS 


COMPANY, LIMITED. 


Offices: 106, CANNON STREET, LONDON, E.. 


MANUFACTURERS OF 


DYNAMO MACHINES, 


INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. | 


CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESCRIPTION. 


INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES. 


ESTIMATES ON APPLICATION. 


Works: SILVERTOWN, LONDON, E. * 


2 


LONDON WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 
Manufacturers of 


COVERED ‘WIRES & CABLES 


OF ALL,  DHSCRIFPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BEL], AN D TELEPHONE WORK. 


Apparatus of all kinds. | a! 


— 


| 
| 
| | 
Le — t … 7 
— — = 
— ‘i 
. 
7 
7 
L À 
* 4 
1 2 
ts = . a > * 4 
= — 
„ 
- — be 
| 
| 
| 
u—y—̃ ——t t—:᷑ —t:¾:¼ — — ;tÜ 22ũ—õ. 
| 
| 
> 


„ 


—— 


Ä ü) - 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


[May 9, 


AND 


ELECTRIC LIGHT 


LINE 


TELEPHONE 


Every description of Material manufactured by 


THE TELEGRAPH MFG. Co., Ld., 


As supplied to Home and Foreign Governments, the Principal Railway, Telephone, 


and Electric Light Companies. 


5197 


STANDARD ENGINE. 


USED FOR 
ALL PURPOSES. 


LARGE STOCK ON HAND. 


STANDARD ENGINE. 


THE GLOBE 


COMPOUND 


Simple, Economical, Durable. 


| 

' | ] | | 

Vy Ht Il {ll | 
L7 


Wii 7 — — 
00 
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DIRECT CONNECTED ENGINE AND DYNAMO. 


LIMITED, 
IRON BOLTON. 


London Agents: 


S. & E. RANSOME & Co., 10, Essex St., Strand, W. C. 


JOHN MUSGRAVE & SONS, 


STANDARD ENGINE. 


f HELSBY, near Warrington. 
| 11, Queen Victoria 8t., London, EC. 


Write for Circulars. 


All Sizes Furnished, 
BOILERS, FEEDWATER, HEATERS, &e. 


STANDARD ENGINE. 
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LEA, SONS & Co., 


19, CHARTERHOUSE ST. HOLBORN CIRCUS, E. C., 
Art Metal Workers and Manufacturers of Electric Light Fittings, 


III 


1 No. 2182, < | 
Head Offices and Works :—PENGWERNE WORKS, SHREWSBURY. dé ee, | 


Chas. CHURCHILL & Co., Ltd., 


21, CROSS STREET, FINSBURY, LONDON, E. G., 
Engineers and Importers of 


AMERICAN TOOLS AND MACHINERY. 


LARGE SHOW ROOMS. 


d., Comp. 


The Largest Stock of 


Sent for 1s. 3640 ‘SPEED INDICATORS. 


LAMP CO. 


LIMITED, 
GATESHEAD-ON-TYIVE. 


THE WHOLE OF THE 
FIVE COURTS 
OF THE RECENT 


SOLE MAKERS 


SU NBEAM — 4 =" N E \ CAS ] LE 
— . : — — —— i 
— — — 
, à Ts, LA | 
» 2 = - : = = = == 10" 
= 
44 ‘ = ine 


PRICES AND PARTICULARS 
ON APPLICATION. 


Were Lighted witb 


— 


SUNBEAM 


JJ NT LA M P S, 
** 
GATESHRAD,” 200 C. 


4 000 (, P HIGHEST AWARD. 


— RESIST'AN CE. 


72 (i. N 
* VA > jp VA > 8 
‘ | A. 8 WA — 4 Ry Y | 2 
0 , , , - 
mT, — — 
( 7 ILLUSTRATED LISTS, SPECIAL DESIGNS AND ESTIMATES UPON APPLICATION. 
r. « — 
No 21590. 
AMERICAN MACHINERY AND TOOLS * N 
(27 in Great Britain. me 
NEW CATALOGUE, 180 PAGES, 
222 | 
| 
INFRING | 
> 
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| 
| 
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LTERNATING CURRENT ELECTRIC LIGHTING APPARATUS. 


The Instalment of over 150 Central Station Plants has demonstrated the Alternating Transformer System to be Superior to all À 
others for distributing current from a Central Station over small or large areas for lighting and power purposes. 


ELECTRICAL STORES 


OF EVERY DESCRIPTION. 


SYSTEM OF 


Wire ELECTRIC TRACTION. 


wis: | 57 LINES IN SUCCESSFUL OPERATION. 
1,000 MEGOHMS PER MILE. 36 NOW UNDER CONTRACT. 


NEA 
ee, 


W. 8. GRAFF BAKER, CE, Le | 
Manager Ratlway Department. 


LAING, WHARTON & DOW 


S2a, NEW BOND STREET, LONDON, W. 
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MOTORS. 


PROJECTORS 


(Admiralty Pattern and Military Type). 


SEARCE LAMPS. 


FOR PROJECTORS 


(RONALD SCOTT’S PATENT). 


SWITCHBOARDS 


(RONALD SCOTTI’S PATENT), 


ies’ Adopted by the Lords of the Admiralty, and used throughout the Navy. 


ARC LAMP, 


Fittings 0 of every description, either for S sia or House 
| Lighting. 
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A fall assortment in Key-winding and Keyless Open Face and rl : 
also jth second Chronographs. 


1 HIGHEST TESTIMONIALS FROM ELECTRICIANS 


Price Lists and Particulars on Application to 


H. W. BEDFORD, 
69, REGENT STREET, LONDON, W. 


PRICE, TALBOT & CO. Ltd. 


26, LUCGATE HILL, LONDON, E.C., 


ELECTRICAL ENGINEERS, PNEUMATIC AND ELECTRIC BELL FITTERS AND MAKERS 
‘TO HER MAJESTYS OFFICE OF WORKS, 
Sole Agents and Manufacturers of McClellan’s Patent Continuous Action Bells and Relays. 
== CATALOGUES AND ESTIMATES FREE ss 
MOTORS, DYNAMOS, AMPEREMETERS, VOLTMETERS, and all APPARATUS connected with ELECTRIC LIGHTING SUPPLIED on SHORTEST NOTICE, 


| 


é 7+ 


DYNAMOS. : 


THE “LAHMEYER” PATENT 
CONTINUOUS CURRENT DYNAMOS 


Are the most efficient and cheapest in the market. 


FOR SHIP LIGHTING they are specially adapted. No 
Scattering of Lines of Force, therefore no m:gnetising 
of Compasses or Watches. 

NO SPARKING at Commutator. = = 2 > 

STOCK.—Machines can be supplied ‘from stock at a few L 


_ System,Lahm er 


days’ notice. = ; 
One Thousand Muchines Sold in Two Years. << ns 
FULL PARTICULARS UPON APPLICATION. 


BOLLING & LOWE, 2, Laurence Pountney Hill, LONDON 


SAMUEL ELLIOTT, me Moulding Mills, Newbury 


GOLD MEDAL, LONDON, 1886. STAR DIPLOMA, LONDON, 1887 
FIRST MEDAL OF MERIT, BRUSSELS, 1888. 
SILVER MEDAL, PARIS, 4880, GOLD MEDAL, YORK, 1889. 
FIRST MEDAL OF MERIT, COLOGNE, 1890. 
GOLD MEDAL, BRIGHTON, 1800. 


London Offices and Show Rooms: 
$8, FINSBURY PAY EMENT, E.C., 


ONE OF THE MANUFACTURERS. 
All Correspondence addressed to Head Offices, Newbury. 


Manufacturer of all kinds of Wood pans for Electric Wr tres 1 Cables in Yellow Deal, Pitch Pine, Oak, Mahogany, 
Walnut, &c., in the best manner, struck clean and sharp. New Catalogue (No. 6) registered designs, containing numerous illustrations 


of Casings and Ornamental Covers. Every length of Cover stam with Trade Mer k.  SPRCIALITE 3 AND arr. ur | 


PRIEST MAN S OIL ENGIN E 


(Priestman’s and Humes’ Patents). 
USING COMMON MINERAL OILS ONLY. 


SPECIALLY SUITABLE FOR ELECTRIC LIGHTING. 


= | 
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Crushing. Driving Lathes, — 
À Pumping, Sewing, Paint and other Mille, ao.” 
NO COAL. NO GAS. NO STEAM. NO BOILER. 
4 A — NO SPARES. NO SMOKE. NO NOISE. NO DANGER. 
No extra charge made for insurance -}- 
— — 
Koyul ul at Notting- fullest Particulars on application o 


ma, QUEEN VICTORIA — 


Works Hull. PRIESTMAN Bros., Ltd. 
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ELECTRICAL CO, WALSALL. 
5 nn. 4 WALSALL HOLDER. 


te. . 


.* 


GUARANTEED CORRECT. 
Diwided into Tenths. 


7 10 f 0} 
88 49144 


THE 
SPECIAL VOLTMETER. 
Specially suited for Testing the Conditions of Accumulators. 
IMPROVED, 
| LARGER SCALE, 
msi NEARLY DEAD BEAT. 
nel. | SOLID LEATHER CASES, WITH SLING STRAP, 10s, EXTRA. NEW PUSH SWITCH. 
La, As regards their use for Secondary Batteries, Mr. W. H. Preece writes: Press Once to Light the 
WimsLupon, 22nd February, 1888. Lamp. which is Extinguished 
T. To raz Co. by x Second Pash. 


Gentlemen,—I have calibrated your Voltmeter, and find it 
very exact. It is now in regular use in my Battery room, and 
proves to be of great service. No Secondary Battery —— 
tion should be without one. It supplies a real want. 


| Yours very trul 
(Signed) W. H. PREECE. 


AMMETER 


(COMPANION TO THE ABOVE), 


Ven Patent 4 AMPS. IN TENTHS, 
428. 


U. oUrs, SWITCHES, 


NEW LIST ON APPLICATION. 


— + 


PRESSEL SWITCH, 

Pessing the Button 
Alteruately Lights and 
Fatinguishes a Lamp, o. 
wan 


Foret Brass 45s. per doz. 
- Holder, Shade, and Cord extra, 
according to Specification. — 


WALSALL ELECTRICAL CO. 


— ñ—— 


— 
— 


2222222 | 
| 
FE 
1 W | 
— — | y = 
— N. | À 
— à | 2 | = 
dé PON | 
L 
— Ÿ 
| 
* 
1 | 
N. 
2 | 
| | \ | | 
| [NX | 
— — 
: | | 
jury. # | 2 | 
any, 
— ! / : | | 9. NN N E 
\ | = 
| | — | 
, |} W. 
\\ 
— | „, 
— D | 
BR. |: | 
(©: (a | 
1. 


| 
— 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. ds 


FOR EXPORT TO ALL PARTS OF THE WORLD. 


THE 


CONSOLIDATED TELEPHONE CONSTRUCTION AND 


MAINTENANCE CO., LIMITED, 
OF No. 109 FARRINGDON ROAD, LONDON, EC, 


Are the SOLE LICENSED MANUFAC- 
TURERS of TELEPHONES for Export and 
for use in the United Kingdom, under 
LICENSE granted to the Company by the 
UNITED TELEPHONE .CO. of London 
(now the NATIONAL TELEPHONE CO.) 

NO TELEPHONES can be manufactured 
by any person or Company (other than 
the CONSOLIDATED TELEPHONE CO.) 
in the United Kingdom, and the said Com- 
pany offer a substantial reward for suffi- 
cient evidence as will enable proceedings 
to be taken against infringers ot these rights, 


CATALOGUES AND PRICE LISTS ARE TO BE HAD 
FREE ON APPLICATION. 


THE CONSOLIDATED TELE- 
PHONE CO. is prepared to supply 
the celebrated SIMPLEX ARC LAMP, 
which burns with great brilliancy and 
steadiness in parallel circuits. 


Sizes from 5 Ampéres Upwards, 1522 


PI IT 


SINGLE LAMP COMPLETE, WITH GLOBE (large and small sie) from 90s, 


THE VICTOR TURBINE 


Possesses more than Double the Capa- 55 Size 


Two 30-inch Victor Turbines fixed 
on a Horizontal Shaft, and giving out 
over 500 H.P., are at work driving 
THE LARGEST DYNAMO IN THE 
WORLD for Messrs. the Cowles Elec 
tric Smelting Company, Lockport 
N.Y., and Two 12-inch giving out 
166 H. P., and driving a No.8 BRUSH 

DA DYNAMO, for the Aspen Electric 
Company, Aspen, Col. | 12 


city of other Water Wheels of same | wheel. Hd. in ft. H. P. . 
diameter, and has produced the best cag 
results on record, as shown in the 
following tests at H Holyoke Testing | 25 35 in. 17-90 ores "8584 


WITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE, 


Such results, together with its nicely-working gate, and — durable 

construction, should favourably commend it to the attention discriminating “Sn 

purchasers. These Wheels are of very superior workmanship X anivn, and of the beat juju 
material.—State requirements, and send for catalogue to 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. © 


THE BABCOCK & WILCOX CO. 


PATENT 


TUBE STEAM BOILER 


Specially adapted and generally used for à 


ELECTRIC LIGHTING PURPOSES 


Because of their Great Economy in Fuel, Safety from Explo- 
sion, Durability; but principally their Entire Reliability. 


The Edison Compan nave & is ase wards of 10,000 H.P. of these boilers in ai 
arts of the world. yor À L installation — de seen at work at rosveno ! 


in use, 1 — some 1,409 The 
at 28 ta per Fal palermo, tial 


rial Con 4 Gas Association, Vienna, 
ant instailati on of these boilers in connection with the Wanting of the "the Grand 


ouse in 1 — 
In oo ection with ELECTRIC LIGHTING, the reliability that can be paced 
— boilers has! led to their — over nthera, and has ensured the large ane 
ncreasing trade of the Compan 


A VALUABLE BOOK ‘ON STEAM FREE ON APPLICATION. 
European Works: KILBOWIE, near near GLASGOW. 


= fr 
t 7 a — 
- 
2 
#7 — Wy HEB. 
| |: 


} 


À 
ver H.P. in use. 


* 


london Offtce: 114, NEWGATE STREET, EC. 
Manchester Me: %8, DEANSGATE. Paris office: 20, BOULEVARD VOLTAIRE. Brussels: 14, PLACE DE BROUCKERE, BRUSSELS. 


FOR AUSTRALIA AND NEW ZEALAND, ADDRESS— 
THE BABCOCK & YYILCOX co. 280, Sussex Street, SYDNEY, N. 8. W. 


G 
allery, London. The Anglo-toman be dt di Roms, | 


Head Office for Europe: 107, HOPE ST., GLASGOW. 
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TELEPHONE, No. 3120. Telegraph Address: “SECOHM,” LONDON. 


WALDER BROS, 


TESTING INSTRUMENTS 


FOR ALI PURPOSES. 


Thomson and other Galvanometers, Wheatstone Bridges in Platinum Silver or 
2 N German Silver, Legal Units with Cambridge Certificates, Dr. Muir- © 
4 | head’s Patent Standard Cell, Ammeters and Voltmeters for Direct 

= and Alternating Currents manufactured and Peek in stock. 


3 


10 10 | 
| | 


| 


Large Wheatstone Bridge. 


| Pattern Square Case NEW ILLUSTRATED PRICE LIST 18 NOW READY. 


Thomson Galvanometer. 


— 


NALDER BROS. & 


0s 132, HORSEFERRY ROAD, WESTMINSTER. 3556 
fixed REE ID EL «x= G., 
ng out | WESTERN BLECTRICAL WORKS, BRISTOL, 
riving Manufacturers of 
TRE | „ WIMSHURST INFLUENCE ELECTRICAL MACHINES 
| Elec | i | À > 1 Uf New and Improved Pattern, with and without Glass Case, double or quadruple à — Acknowledged to be Oe best finished 
kport À fh % 3 and most efficient machines in the market. 
pes | =— * Electric Bells and Indicators, Automatic Gas Lighting Burners, K. M. B. Patent Pocket Galvanometers 
8 Deprez-D’Arsonval and other Galvanometers, Resistance Coils, Metre and Wheatstone, Bridges, Morse 
RUSH _ Sounders of special pattern, Lightning Conductors supplied and erected, and thorough efficiency guaranteed. 
lectric : NEW PRICE LIST, POST FREE, da. Telegraphic Address: “KINGHAM BRISTOL.” 06 
Specially Compiled List of Electrical Publications, Post Free 2d, 
26 
| 


STEPHENS, SMITH CO. 


R. 2X Millwall, LONDON, E. 
i ELECTRIC LAUNCH BUILDERS, 


ES _ ELECTRIC TRAMCAR Engineers 


ESTIMATES GIVEN 
FOR 


ity. | 
ers 


WOTOR MAN 


| DYNAMO REPAIRS 


A 


SPECIALITY. 


and 


SHIP LIGHK TIN G 


Boiler Makers sd: 
ELECTRICITY. 


* * * / 
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THE TELBGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT 


Head Offices and Warehouses :— 


CEILING ROSE. 


‘Telegrams : “ ELECTRICITY.” | he U 


GENERAL 
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THE BEGINNING OF THE END. 


THE Mutual Telephone Company, Limited, which was 
announced lately as having been formed with a capital 
of £100,000, has now issued a prospectus inviting the 
public to subscribe for £45,000 in order to establish a 
telephonic exchange in Manchester. The directorate 
is of a local character, and the lines of the company 
are practically founded on those of the Co-operative 
Télephones,” to which we alluded in these columns in 
December last. The delay in producing the prospectus 
has undoubtedly been of considerable importance for 
time has shown the value of the objections which we 
pointed out at the time; and the new company comes 
out with less of the co-operative element, but with a 
largely increased idea of the costliness of a telephonic 
exchange system. We pointed out at the time that the 
estimates were ridiculously low, and the amended 
figures, although exhibiting an improvement, will, in 


all probability, be found still to err on the wrong 
side, 


The new company makes a distinct departure in | 


one special point—to which we gave particular 
prominence —the substitution of a metallic circuit 
in their system for that of the earth-return; indeed, 
so much reliance is placed upon this method of 
working that the company might with advantage 
have been brought out as the “ Metallic Circuit Tele- 
phone Company,” and thereby enlisted more sub- 
scribers than the Mutual“ arrangements could 
possibly bring. 

Perhaps the company makes the best appeal to in- 
vestors in its opening statement: “It has for many 
years been felt that the rates charged for telephonic 
services have been and still are excessive, that the 
use of the telephone has been, in consequence, greatly 
restricted, and that it is essential to the successful 
working and extension of the telephone system that 
the Management of the central exchanges should 
be more in the interests of the users or renters than 
has hitherto been the case.” There is little doubt 


that this feeling has been uppermost in the public 
mind for some years past, and any scheme to amelio- 
rate the present condition of subscribers to the tele- 
phone will be hailed with universal satisfaction. The 
Mutual Telephone Company thinks that a suitable 
opportunity is now afforded to alter the existing state 
of affairs, and for establishing a working concern on 
the basis of substantially co-operative principles, and 


it bases this idea on the approaching expiration of 


the Bell patent. 

It is proposed to provide a first-class telephonic 
service, both public and private, on the following 
terms Exchange wires (not exceeding one mile 
from the central exchange), at £5 per annum to 
holders of two or more shares, and £6 to other 
renters. For distances beyond one mile an extra 
charge will be made. Extra instruments in other 
rooms, or between one building and another, or be- 
tween warehouses and works will be charged for 
at special rates, and it is claimed that the com- 
pany’s service will be the best known to modern 
telephony. | 


The promises of support in Manchester are very 
numerous, and the directors consider that they are 


warranted in immediately commencing the construc- 
tion of their first exchange, in order to be ih readiness 
for business at the close of the mrt year, when the 
Bell patent expires. 


It seems evident that the intention is to employ 


magneto apparatus, for nothing whatever is mentioned 
respecting the use of carbon transmitters. It has long 


been known that certain forms of magneto telephones | 
have been in operation, serving the joint purpose of 


transmitter and receiver, without being pounced upon 


by the holders of the Bell-Edison inventions ; but, at 


the same time, such instruments have had but a very 

limited application, for it is not so much the receiver 

upon which we have to depend for a successful system 

of telephony as upon the efficiency of the transmitting 

apparatus. Mr. Mann, however, whose system of 

switching is to be adopted, states that there are no 
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patents other than Bell’s which cannot be dispensed 
with ; this, we take it, is a mere matter of opinion. 

Provided that the necessary apparatus has been 
secured for reliable talk, both for short and long dis- 
tances, there is much to be said in favour of the new 
company’s method of procedure. | 

The proposed charges are based on a strictly limited 
return on the capital employed, and the dividend is not 
to exceed 6 per cent. per annum. Should the profits 
be more than sufficient to cover this, and to meet the 
needs of the company in effectively maintaining the 
plant and service, the subscribers will have the benefit 
of a corresponding reduction in rent.. Perhaps to an 
outside shareholder the dividend might be considered 
small for a maximum; but as it seems to be to 
the interests of renters to become shareholders, the 
majority of those subscribing the necessary capital will 
probably be well satisfied. | 

A license has been received from the Postmaster- 
General authorising the establishment of exchanges 
throughout the country, and there is to be an entire 
absence of promotion money or commissions. Wethink 
that, on the whole, the Mutual Telephone Company 
starts under very fair auspices, and we cannot here do 
better than quote the last and appropriate paragraph of 
the report made by Major-General Webber upon the 
company’s system. 

“ The day when the telephone monopoly (of which 
such bad use has been made) terminates, will see the 
birth of a new era in the use of this art which will be 
as startling. in its effects on our daily business as was 
the invention of the telephone itself. This must yield 
a rich reward to those who, like the Mutual Company, 
foresee the great benefits to commerce which its ex- 
tended use must: produce.” 

If a system be adopted which will be found superior 
in operation to that now prevailing, there is no doubt 
but that the new company will receive great support 
from the public, and credit must be given to it for 
its attempt; but we fear that the directors have under- 
estimated the difficulties yet to be encountered, 
especially in the question of “wayleaves,” upon which 
the prospectus is ominously silent. 


Apropos of an article on another 
page, we have examined the chart on 
which the readings of Prof. Weber, 
and those previously made by Messrs. Paterson and 
Cooper on the same Cardew voltmeter, are plotted. 
The lines are almost identical, the differences being 
only barely appreciable. This, we ‘think, shows how 
well our manufacturers can calibrate the measuring 
apparatus they turn out. 


Voltmeter 
Calibration. 


AN interesting account of this elec- 
trical torpedo occurs in the New York 
erald, special stress being placed 
upon the new form of cable manufactured at the 


The Sims-Edison 
Torpede-Cable, 


Edison works at Shenectady. The previous cables 


which were imported. were considered unsatisfactory, 
and as a consequence Mr. Edison invented a special 


concentric cable which form might with advantage, if 
the results are as stated, be adopted by the London 
Electric Supply Company for the Deptford station. 
„The cable is compound, having a small insulated con- 
ductor in the centre for the steering current produced 
by a battery on shore, and an annular conductor for the 
motor current. This cable has an unusually high insu- 
lation, having repeatedly been subjected to a tension 
of 24,000 volts without damage, the tests being verified: 
at the time by a Thomson electrostatic voltmeter. The 
main insulation is in five superposed layers. Even 
one of these layers by itself was not pierced at 12,000 
volts. Probably the insulation would stand a higher 
tension than 24,000 volts. Resistance of 6,000 feet of 
cable, six ohms. It is interesting to note that this 
splendid cable is made in America. Imported cables 
heretofore used have invariably failed in keeping 
qualities.” The converse of this latter statement is 
what we so constantly learn from our own experience, 


It is proposed in the American 
census of 1890 to collect a complete 
set of statistics and data of the electric 
lighting industry. There can be little doubt of the 
great use such a collection will serve, and we anticipate 
some wonderful figures. By a glance at the intended 
list one will be able to see the number of electric light 
and power stations, number of lamps, the system used, 
whether underground or overhead wires, fires caused 
by electric current, fatal accidents, in fact, everything 
connected with electric lighting. Already many pre- 
liminary lists have been sent to manufacturers and the 
returns are in every way satisfactory. Although the 
industry in England has not reached the importance 
of that in America, some good results might accrue if 
the subject were broached here. We believe it is the 
intention of the Electrical Section of the London 
Chamber of Commerce to apply to managers of supply 
companies for particulars as to working. Might we 
suggest that they go further, and take up the subject of 
the census, which will, without doubt, meet with the 
hearty support of those interested. 


The American 
Census. 


WE understand that Mr. Lane-Fox is 
about to make an attempt to claim his 
| rights as the inventor of electrical dis- 
tribution by means of accumulators in a parallel system. 
Sir William Thomson, Prof. Perry, Mr. W. H. Preece, 
Mr. Latimer Clark and Dr. Silvanus Thompson have all 
made statements in which they regard Mr. Lane-Foxs 
claims as being perfectly justifiable. We are not aware 
to what extent royalties are to be enforced, and as the 
reports of the experts are dated 1886, it seems rather 
late in the day to commence these proceedings ; but we 
shall probably deal with this subject at greater length 
in another issue. | 


‘Master Patents. 


WE have before us a tabulated state- 
ment compiled by Dr. Silvanus Thomp- 
son, comparing the salient features of 
the Lane-Fox and Edison electric lighting patents 
according to their respective priority. So far as we can 
gather from this document, the first named antedates 
Edison on every essential point which enters into the 
construction of the incandescent lamp as we now know 
it. 


Lane-Fox 
or Edison. 
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THE LINEFF IMPROVED SYSTEM OF 
ELECTRIC TRACTION. 


PRELIMINARY NOTICE. 


For various reasons which are now well known, there 
are at present only two distinct systems of electric 
traction applicable to street tramways in this country. 
The first is by storage batteries, and the second 
by the underground conductor system. With accu- 
mulator traction very little has been done except 
on the Barking line, by Mr. Reckenzaun, and more 
recently by Mr.Jarman in connection with the Clapham- 
Westminster Bridge section of the London Tramways 
Company, and upon which his first car, which is now 
ready for Board of Trade inspection, will shortly com- 
mence running. The underground conduit cable 
system, such as those at Blackpool and Northfleet, are 
suitable for short experimental lines, but, as a matter 
of fact, it has been found that local authorities are 
opposed to the slot system. This being the case, and 
as overhead conductors are out of the question, the 
ideal underground cable system seems to be that in 
which the current can be transmitted to the car motor 
without the use of an open conduit. 

In our issue of January 27th, 1888, reference was made 
to the Lineff system of electric traction, and to a car 
tested at the Chiswick depôt of the West Metropolitan 
Tramway Company. It will be remembered that in 
this system Mr. Lineff employed a copper conductor 
drawn through a #-inch gas pipe which had contact 


pieces attached to it at intervals of 3 feet. This pipe 


was supported on brackets and castings, the latter of 
which supported the two rails forming the central slot. 
The castings were placed in a concrete trough which 
formed the underground channel. The current was 
taken from the conductor by means of a stranded steel 
cable hanging from shoes at the end of the car, the 


cable sliding over the contacts in the slot in the usual 


way. This system was to be introduced on the 
West Metropolitan Tramway Company’s lines, but as 
the opposition of the local authorities to the slot was 
80 great, the project was abandoned, and Mr. Lineff set 
to work again to perfect his system. He has now 
designed an exceedingly simple system by means of 
which # continuous current may be transmitted from 
the generating station to the motors on the cars without 
the use of an open conduit. The system is now under- 
going a series of tests by experts, and a public trial of 
the first car will shortly take place. The following 
particulars represent the main features of the new 
method, but the information given must only be re- 
garded as a preliminary notice, as some of the details of 
the system may yet be modified. 
The system is of the closed conduit type with sec- 
tional conducting rails. The current will be taken 
from an electrical rail laid in sections, either at the 
inner side of one of the two rails or in the middle of 
the track. At the bottom of the conduit below the 
sectional rails is a bed of concrete and upon this and 
almost completely insulated by asphalt is placed the 
copper conductor. The top of the conductor is sur- 
mounted by a piece of hoop iron which forms the 
connection between the electrical rail and the conduc- 
tor. Underneath the car is placed one or more electro- 
magnets. It will be evident that on the car passing on 
to the track the electro-magnets induce magnetism in 
those sectional rails upon which the car for the time 
being happens to be placed. The induced magnetism 
then attracts or raises the boop iron, thus forming the 
connection between the conductor and the car magnets. 
6 current then passes through the latter to the motor 
and thence by the car wheels to the track rails. 


Electric Lighting Application Refused.—The Board 
of Trade have decided that, having regard to the objec- 
tion lodged by the Corporation, they will not give their 
consent to the application of the Sunderland and 
District Electricity Supply Company, Limited, for an 
order for electric lighting in that town. 
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MR. FERRANTI ON HIS DEFENCE. 


FOR a long time past, notwithstanding the dark and 
indefinite reports as to the condition of the Deptford 
central station, and the criticisms made thereon, 
the London Electric Supply Corporation has remained 
silent, and critics have been permitted to have their 
say almost without contradiction. Moreover, when the 
practicability of the huge Ferranti alternators and cables 
has been called into question, Mr. S. Z. de Ferranti has 


laughed in his sleeve and said to himself “ We shall 
see.” He has even scorned to make any reply to unkind 
statements regarding his machines and cables, and 
many persons have admired him for this indifference. 
Now, however, he has started on the warpath, and 
commenced the attack upon his critics. In last week’s 
issue of the Mechanical World this young enthusiast 
writes :— 

“ My attention has been called to an article in your 
issue of the 12th inst. on ‘The Deptford Central 
Station,’ in which, amongst other things, you state :— 
Many difficulties have been encountered. These con- 
cern principally the breaking down of the Ferranti 
cables.” I am at a loss to understand on whose 
authority you make the statements in the article in 
question. I beg to say that the insulation of the Fer- 
ranti mains has never broken down in the slightest 
degree, although repeatedly subjected to over 20,000 
volts dynamical and very considerably higher electro- 
static tensions. Neither have the bearings of the 
dynamos given any trouble since they were first bedded. 
Want of time prevents my answering any further state- 
ments, but I must request you to give this letter the 
same prominence in your next issue as that given to 
your article of the 12th inst.” 

This is the beginning, but what will be the end ? 
Mr. Ferranti knows perfectly well that some of the 
cables failed. In his recent report he stated: Mains 
were purchased and laid in the early part of last year, 
but I regret to say some of them have proved a very 
great failure.” These mains,” said Mr. J. S. Forbes 
at the recent meeting of the Corporation, “ were not 
designed by Mr. Ferranti, but in concert with Mr. Fer- 
ranti, and they were carried out by a great manufac- 
turing firm.” Consequently, unless another name is 
forthcoming, such as Ferranti-Ince, or any other com- 
bination, what denomination other than that of Ferranti 
mains can be given to them when they have been partly 
designed by him? Mr. Ferranti has, moreover, alse his 
own type of permanent mains which he says “are in 
every sense a practical and commercial success.” This 
assertion has yet to be demonstrated in actual working. 
Even Mr. Forbes did not share Mr. Ferranti’s over- 
confident opinion, for at the meeting, after referring to 
Mr. Ferranti’s prediction that his permanent mains 
would not fail, he said : “ Whether they would or would 
not, he (the speaker), did not know, nor would anyone 
present be able to say until one process was gone 
through—that of putting them in the éarth, covering 
them up, connecting them with the supply in houses, 
and turning the current on. Then if they had any 
weak places they would be revealed, just as the 
weak places were revealed in the mains which had 
failed.” 

These two sentences are the very essence of the whole 
undertaking. It probably answers his own purpose 
when Mr. Ferranti states that his mains have been tested 
at an E.M.F. of over 20,000 volts, but the testing of 
half-a-hundred 20 feet lengths of his conductors is, as 
compared with what they will, or perhaps it would be 
better to say would be called upon to perform in actual 
working, purely a laboratory experiment, and until this 
young engineer can demonstrate that his mains are 
what he pretends them to be he had better devote his 
time and attention to the perfecting of his cables, if 
it be possible, rather than wasting words in writing 
contradictions to the Press and laying himself open to 
even harsher criticism than that to which he has hithertu 
been subjected, 
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GAS ENGINE DRIVEN DYNAMOS. 


MESSRS, CHARLESWORTH, HALL & CO. send us the 
following particulars of one of their dynamos, designed 
to be driven by a gas engine :—These machines are 
carefully worked out mechanically as well as elec- 
trically, and the lubricating arrangements are con- 
venient and perfect. Each bearing is fitted with a 
special sight-feed lubricator, which, when once adjusted, 
can be turned on or off, and increased or decreased at 
any time when found necessary. They are also fitted 
with two simple siphon lubricators, which are intended 
to be used if any of the bearings should become heated. 
The waste oil is caught in the enlarged ends of the 
pedestals, and runs from these into the insides of the 
pedestals and down into the standards carrying them, 
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and can be drawn out as required. These arrangements 


keep the machine entirely free from oil except where 
wanted. The bed-plate has been extended to support 
the extra weight of the flywheel, which is 30-inch 
diameter, and weighs about 6 cwt. After being turned 
all over, this has a wrought hoop, previously bored, 
shrunk on, and then turned up. The shaft is of hard 
steel, and is 2-inch diameter in the bearings at the 
pulley end, and 14-inch at the other end. The bearings 
are of aluminium bronze, each 8 inches long. The 
pulley is 13-inch diameter, and carries an 8-inch belt. 
The bed-plate is of massive construction, and well 
ribbed to withstand rough usage in transit and 
fixing. 

The magnet cores are of soft charcoal iron, fitted 
into holes bored through the bed - plate, and secured in 
their places by screws. The pole-pieces are in one 
forging with the magnet cores, and are bored from the 
pedestals to receive the armature, which is placed 


— 


exactly in the centre. The armature frame is of stro 

aluminium brass, and the core, which is 12. inch 
diameter, is built up of soft charcoal iron discs insulated 
from each other, and has an area of 40°5 square inches 
The commutator bush is a steel casting, with wrought 
iron nut and washer, and is 6}-inch diameter ; it hag 
80 hard drawn copper bars, 1 inch deep, and is insulated 
entirely with mica. The armature is wound with 200 
convolutions of one No. 8 B.W.G., and has a resistance 
of 045 ohm. The magnet is shunt wound only (for 
charging accumulators), and each leg is wound with 
ten layers of No. 14’s and sixteen layers of No, 154 
and has a total resistance of 31°6 ohms. There are two 
brushes on each side of the commutator, each of which 
can be adjusted independently of the other. These 
machines work without any sparking with the full 
load ; when working lamps the normal load is 150 
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ampères and 100 volts at 670 revolutions per minute, 
and 150 ampères and 140 volts at 820:revolutions when 
charging accumulators. 


THE CARDEW VOLTMETER. 


PROFESSOR H. F. WEBER, of Ziirich, has been testing 
some Cardew voltmeters recently ; his report, written 
in English, a copy of which is before us, reads 48 
follows :— ; 
“Tn the laboratories for alternating current work 0 
the Electrotechnical part in the new Physical Institute 
of the Federal Polytechnical School at Zürich, I use 
twelve Cardew voltmeters of MM. Paterson and 975 
to measure potential differences between 20 and 1,2 
volts, 
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„After receiving these twelve voltmeters I have 


made very numerous and exact measurements to get 
the differences between the indications of these volt- 
meters and the true values of the potential differences. 

“The results of all these measurements were very 
satisfying, a8 will be seen from the following series of 
comparison :— 


Voltmeter, No. 612. Voltmeter, No. 613. Voltmeter, No. 614. 


| 

Value. Indication. Value. Indication. Value. Indication. 
Volts. Volts, | Volts Volts. Volts. Volts 
24°15 2423 | 2415 24°07 64° 65°00 
28°17 2847 |  28‘07 28°13 70°81 71:30 
35°92 36°42 35°92 36°28 78°81 79°41 
4402 4440 44°12 44°50 82°96 83°40 
52˙17 52°57 | 62°17 52°70 87°01 87°71 
60°35 6100 56˙17 56°77 91:20 91°60 
64°86 6446 | 60°35 60°97 99°40 99°70 
69°29 6900 | 69°29 6928 10761 107°71 
77:09 7700 77-09 77:46 | 111‘72 111°90 
85°40 8480 85°40 85°34 11572 115°81 
93°75 93°20 93°75 93˙43 119°70 119°70 

101:88 | 101°24 | 101°88 101'80 | 

110°10 109°48 110°10 110°35 

122˙10 122˙49 122˙10 122°39 


„Zürich, April, 1890. 
„Prof. H. F. WEBER.” 


These results are very satisfactory. Messrs. Paterson 


and Cooper having furnished us with the calibration 


curves of the instruments which show their values for 
the volts referred to the detlections of the pointer, we 
have plotted on the same curve the above differences, 
the remarkable agreement between the makers’ values 
and those of Prof. Weber being then more manifest. 


HORN’S ELECTRIC TACHOMETER. 


IT is not unfrequently the case that inventions possess- 
ing undoubted merit fail to make their way owing to 
the want of commercial enterprise on the part of those 
who control them. 

Nearly two years ago we illustrated and described 
the action of this tachometer, which struck out a per- 
fectly new line, and undoubtedly possessed merits 
sufficient to give it a position quite apart from the 
usual forms of these instruments. Founded upon 
Arago’s discovery of the formation of currents in a 
copper disc rotating in a magnetic field, its construc- 
tion is so disposed that while employing permanent 
magnets the calibration of the instrument remains the 
same, although the strength of the magnet may alter. 
This most important point has been very fully proved 
by going so far as to reverse the polarity of the magnet 
and again restoring it, after which, in every experiment, 
the calibration of the instrament has shown itself to be 
unaltered. As it is extremely improbable that the 
degree of magnetism after each experiment was the 
same, it is clear that the indications of the instrument 
are not affected by any such changes of magnetism as 
would result from time only. 

Inasmuch, again, as the instrument is entirely inde- 
pendent of the action of gravity, it is especially adapted 
for use at sea, when the ordinary tachometer working 


by centrifugal action is liable to serious errors due to 


the motion of the ship. Further, the absence of delicate 
fitting, which is so necessary in the old type of instru- 
ment in order to minimise friction, enables the elec- 
trical instrument to be produced ata price below any 
other form, and it may be treated with much greater 
freedom without fear of upsetting the correctness of 
its readings, | 

The necessity for tachometers in all moving 
machinery is being thoroughly recognised, and inas- 
much as the new instrument can be made equally well 
either for permanent use or in a portable form, both 


for laboratory and every day work, and giving direct 


readings without any necessity for time measurements, 
its application will, without doubt, enormously extend. 

The instruments have been employed in Government 
departments and leading engineering shops and have 
given most satisfactory results. 

We hear that the rights of the invention for England 
and the Colonies are now in the hands of Woodhouse 
and Rawson United, Limited, who will no doubt 
vigorously push forward the knowledge of an instru- 
ment which possesses such undoubted merit. 


—ä— ___; 
THE MANAGEMENT OF ACCUMULATORS. 
By J. K. PUMPELLY.* 


II. 


IN the first paper on this subject the point was reached 
where, having made a set of batteries, we were putting 
them through a process of forming. Suppose, now, 
according to the chemical calculations before men- 
tioned, the plates have a surface and atomic capacity of 
100 ampères ; practice has shown that a current of 
one-tenth the full capacity, or about five ampéres to 
the square foot of surface, is the safest to use in 
charging a cell. The dynamo is regulated, either in its 
make or by introducing between the dynamo and the 
battery a resistance coil, to deliver through the battery 
10 ampéres of current. If this is continued for ten 
hours, it can be estimated that each cell has received a 
charge that is supposed to be sufficient to make such 
chemical changes in the plates, that (in the reversal of 
chemical action that takes place in the discharge) 
energy to do the work of 100 ampères, or nearly this, is 
the result. 

Practically there is a loss of 14 per cent. of energy by 
this conversion. This means that with an electromo- 
tive force or pressure of two volts, which is that of one 
storage battery cell in discharging, one ampere of cur- 
rent can be forced through a small lamp, to light it, or 
may revolve the armature of a motor, for 100 consecu- 


tive hours. We now have an idea of the size of the 


ampère current advisable for charging an accumulator 
of 100 hours’ capacity. And it must be understood that 
this same current, continued 10 hours, produces the 
same chemical change in all the cells, however many 
there may be ; but when the electromotive force is to 
be calculated as necessary, it is only necessary that 
there be enough—a surplus does not concern us; but 
there must be a pressure in volts of 2; to each cell, 
hence 30 cells would demand an electromotive force of 
75 volts. A thousand more volts than this would do no 
harm nor any good. | 

If the calculation as to the capacity of the cell or 
battery —for an estimate of one cell is an estimate for 
all—in the circuit is eight, then, when 10 hours have 
been consumed in delivering from the dynamo 10 
amperes per hour of current, there will be signs of 
disturbance on the surface of the battery, and the fluid 
or electrolyte will look as though boiling, and become 
milky ; this is generally a sign that the battery is 
charged. To explain this appearance, it is supposed 
that all the surface of the positive plates or electrodes 
have absorbed, or in some way taken to themselves, as 
much oxygen as they will receive, which oxygen has 
come from the decomposition of water, aud the surface 
or exposed atoms of the negative electrodes have 
absorbed all the hydrogen they will; then, if the 
current from the dynamo is continued, and the water 
is still being decomposed, both the oxygen and the 
hydrogen. will come to the surface (hydrogen in 
quantities at the negative pole and oxygen at the 
positive) and thus produce a bubbling action. 

If, however, a battery is badly made, or the plates 
are poor and non-absorbent, this bubbling will appear 
in a short time. Such a defective cell should be re- 
moved from the circuit. When a battery is partly 
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formed, as often happens, or has been charged and 
discharged a few times only, small bubbles of hydrogen 
gas come to the surface at the negative pole all the 
time, but when a discharged battery is well formed, 
and the plates are of a dark colour, especially the 
positive plate, this bubbling at the negative pole does 
not take place for a long time—in fact not until it is 
nearly charged. 

We have now charged our battery 10 hours with a 
current of 10 amperes and with 30 cells in circuit, and 
used an electro-motor force of 75 volts We may 
expect to get out of these cells nearly 100 ampères ; but 
this success will depend very much upon the econo- 
mical way in which the battery is discharged. We have 
in our 30 cells a pressure in volts of 30 multiplied by 
two, and for convenience we discharge through a 60-volt 
incandescent lamp, which needs a current of one 
ampere per lamp and an electro-motor force of 60 volts, 
to produce a light of 16 candle-power ; hence we could 
expect to light this one lamp 100 hours, or we might 
burn five lamps 20 hours; but if we discharged the 
battery through 20 lamps, 7.¢e., with a current of 10 
amperes more than was used in charging it, we would 
probably notice a short time before the full five hours 
of burning had been completed a drop in the candle- 
power, showing a loss of electro-motive force. 

This may be because the chemical change produced 
in charging with 10 ampéres cannot be reversed in the 
discharge so much more rapidly, and still produce all 
the chemical action needed to get the full work out of 
it; probably the reversing of the oxidising and hydro- 
gen absorbing process does not take place as rapidly, 
there not being the same force or push behind it in the 
discharge as in the charging. We say probably, because 
it is a very convenient word in explaining phenomena 
not understood ; but the truth is, neither scientist nor 
chemist knows much about the action of a storage 
battery, and the writer confesses, perforce, to the same 
ignorance, and speaks of what he sees in the action of 
an accumulator, but guesses at the rest. 

The question is naturally asked by those who pur- 
chase accumulators, and wish to recharge them: “ How 
is it determined when a battery is fully charged ?” The 
answer must be: There is no certain way of knowing; 
an approximate idea may be reached by noticing the 
boiling on the surface of the electrolyte as before men- 
tioned, and by the acidometer it is found that the elec- 
trolyte increases in density as the cell is charged.” If 
it shows by the reading of the acidometer, which is left 
to float in the electrolyte, that its specific gravity has 
increased from 1,150°, its density when first poured in, 
to 1,210 or 1,220 toward the end of the estimated num- 
ber of hours of charging, then it may be taken for 
granted that charging has been continued as long as 
necessary. But as “in dry weather all signs fail,“ so is 
it in this far more uncertain element. 

As we get work out of accumulators through a con- 
stant change and movement of atoms, no instrument 
can measure what is seemingly held in it. Everything 
is estimated in the following uncertain way. If the 
plates are of a certain size and weight, and of a certain 
number, and are all alike in nature, colour and material, 
and properly put together, and are charged with a cer- 
tain constant ampère current, sustained by a sufficient 
pressure in volts for a certain number of hours, then 
you may expect to get efficiency out of it equal to the 
efficiency put into it, minus 14 per cent., if you dis- 
charge it as carefully as you charged it. If, however, 
one cell in the circuit is not in the same favourable 
condition, a thing very likely to happen, and that cell 
remains in the circuit, then the result is not so satis- 
factory. 

Our next section will treat more minutely of the 
practical; everyday handling of accumulators and their 
uses, and the forms of different styles of accumulators. 


Water-Power in Turin.—The Town Council has 
just adopted the project of Mr. Soldati, according 
to which, the water-power of the Giandone torrent 
will be used for electric lighting purposes. 


‘this cheeky manipulator really did. 


THE TELEGRAPHERS’ FAS T-SEND Nd 
TOURNAMENT. 


By PATRICK B. DELANY.* 


AS there are forty or fifty thousand people talking 
about the young Yankee Pollock, who brought his 
bundle of thews and nerves down from a Connectient 
town, and coolly stretched the record out of reach at 
the fast-sending tournament, we might as well see what 
In his first trial 
he poured out a stream of dots and dashes to the tune 
of 513th words per minute, and then, like Mark Twain’s 
coyote, when his speed was questioned, let out another 
link in his backbone, and shoved the record up to 52 
words per minute, making 260 words in the five 
minutes given to each contestant. It is claimed, and 
with some reason, that the work was not plain and per- 
fect. I know that the sending of Messrs, Gibson, Ayres, 
Waugh and Bradt was vastly superior as to quality, and 
of such a character as not to fly off the poles in turning 
sharp angles; but still I think the “ Yankee Blade” 
made all the signals, and that the lack of clearness so 
noticeable was, in a great measure, due to the great 
speed and his lightness of touch. 

It has been the custom heretofore for commercial 
operators to turn up their noses at the railway operator, 
and Pollock seems to have made up his mind to avenge 
the slights and indignities so long and lavishly heaped 
upon his train-guiding brethren. Admitting that his 
juggling of the signals had many of the characteristics 
of a railway accident, still, every time I caught the 
thread of his discourse, I found him putting it all in 
honestly. I couldn’t follow him all through. Even 
the air-brakes seemed powerless to hold him. He was 
a sort of runaway train going down grade, and if the 
time-keeper hadn’t opened the switch on him, there is 
no telling where he would have fetched up. Nowif 
Pollock, jun., made all the signals, I claim that, regard- 
less of classicality, he has performed a wonderful feat, 
and I am strongly of the opinion that so great a number 
of impulses of any kind have never before been made 
in the same time. 

I have been experimenting a little since the tourna- 
ment, with a view of ascertaining whether, if Mr. 
Pollock had made all dots, he could have crowded any 
more into his record than the number of mixed dots and 


dashes credited to him; and I have come to the con- 


clusion that the almost infinite number of changes 
involved in the transmission of the English language 
by dots and dashes is restful to the operator, and that 
if he were compelled to make the letter p“ or figure 
“6,” consisting of all dots, at top speed, for five minutes, 
his muscles would be practically paralysed. It is easily 
tried. Others may find it different. 

Since Fast-Sending Tournaments promise to increase 
in interest from year to year, I have no doubt that 
certain improvements will be made in their arrange- 
ment which will contribute to the speed of the 
operators and to the certainty of decisions by the 
judges. Nothing was plainer than the consideration 
and fairness of all connected with the tournament just 
closed, but when writing climbs up into the fifties, it 
becomes very misty, and faults are difficult of detec- 
tion. I have many times tested the limit of sound 
reading by using a punched strip and machine trans- 
mission. Sixty to sixty-five words per minute can be 
followed, if the matter be familiar to the ear, or with 
the manuscript before the listener, but this must be 
from a strip carefully punched. I think, therefore, 
that a Wheatstone recorder should be used for receiving 
the writing of each contestant. This instrument, pro- 
perly adjusted, will record over 500 words per minute, 
so that there need be no fear of anything being missed. 
I would suggest also that a condenser be used to pre- 
vent sparking at the key points, especially if a con- 
siderable number of sounders are to be used in the 
circuit. It occurred to me and some others that one 
first-rate sounder placed in the centre of the hall would 
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be more satisfactory than a number scattered about, 
some well - adj usted, others not. With a single sounder 
there would be a unanimity of opinion regarding the 
quality of the work. 

An analysis of the real meaning of Pollock's wild 
flight is interesting. It shows that the 260 words 
transmitted in five minutes call for 1, 223 letters and 11 
punctuations, or say 1,234 letters in all. To make these 
letters 2,834 impulses were required. This puts over 
nine impulses into each second ; and, as each impulse 
calls for a down and up motion of the key, the hand 
and fingers of the “ Railway Guide,” from Hartford, 
had to make nearly 19 movements per second for 300 
consecutive seconds. If any one thinks he carries more 
agility than this about his person, fame awaits him—if 
he is not mistaken. 


I doubt very much if there be any one living able to : 


write out words at this speed. Forty-five words per 
minute will claim any man’s undivided attention, so 
that until the penmen can put more steam into their 
fingers Pollock’s gait would be useless, even if it could 
be maintained—which it could not. It is fair to assume, 
however, that a man who can do 52 words per minute 
in any shape might send grandly at the rate of 45 words 
per minute. If the elder Catlin’s pace and beautiful 
style of transmission were general throughout the 
country, and there were receivers to put it down, the 
earning capacity of the telegraphs would be just about 
doubled. Here is something for managerial meditation. 
There is money in it. When a boy like young Catlin, 
not yet old enough to vote, an double the work of an 
ordinary circuit, he becomes a duplex. He should be 
encouraged. 

To my mind the great speed and general excellence of 
the work of the young women was the most remarkable 
feature of the contest. It was a revelation to one who 
has not been very close to the sounder for some years. 
I considered 32 or 33 words per minute the winning 
speed in their class, but how the glory of old times 
faded when 43 and a fraction were poured out with ease 
and grace without untying a bonnet- string. I think 
the quality of the young women's work averaged higher 
than that of the men. 

I find that there are 636 dashes in the 260 words sent 
by Pollock, or an average of about one dash to two 
letters. Five letters to a word is the usual way of 
reckoning. If Pollock had to furnish five letters to a 
word, his score would be 246% words. But 44 to 43 is 
nearer the average. This may be proven by counting 
the letters and words in a few columns of the editorial 
page of the New York Sun, any day. 

In the first 50 words of the 260 there are 600 Morse 
characters: in the second 50 words, 566; in the third 
50 words, 531; in the fourth 50 words, 532; in the 
fifth 50 words, 503, and in the 10 words which distin- 
guished Pollock, there are 102 characters. There is a 
difference of 97 characters between the first 50 words 
and the fifth. This is equal to five words. As young 


Catlin sent 251 words and one letter, or 2,738 


characters, he is just 96 characters behind Mr. Pollock. 
Here is what was done by each contestant, the names 
being in the order printed on the official programme :— 


Ladies Class. 
Words. Characters. 
Millie Mosses „„ 2,156 
T. V. Froschel ... 200-5 2,241 
B. M. Dennis 212-4 2,328 
K. B. Stephenson és D 2,367 
Annie M. Schaffer 1938-2 2,176 
J. Schlesinger 2,296 
E. V. N. Garthwaite 201 2,245 
M. C. White 169 2,003 
L. Wagner 185-4 2096 
A. E. Findley 193 2,170 
M. A. Daley 186-1 2,099 
E. R. Vanselow . 210-4 2,327 
S. C. Barry 2,196 
Old Timers. 
Words. Characters 
A. S. Ayres... bai 2,514 
G. M. Eitemiller „ 197-4 2,215 
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Class A 
Words. Characters. 
A. J. Swan be 215-2 2,342 
F. L. Catlin oi 241-1 2,635 
F. L. Catlin (second trial) 237 2,602 
H. 8. Wright * 203-2 2,267 
H. D. Paulhamus . 218-7 2,391 
W. L. Waugh 229 2,515 
J.P. Bradt * 224 2, 
W. Davis 900 oes 195 2,187 
. 2nd trial on account 
W. Davis } 194 2,175 
M. H. Toomey oe . 230-4 2,530 
J. W. Roloson ... sci ves * 248-3 2,707 
J. W. Roloson (second trial)... * 246-2 2,682 
R. B. Pollock, jun iis we 2,811 
R. B. Pollock, jun. (second trial). 260 2, 
W. M. Gibson „ 2,622 
W. M. Gibson (second trial) * 288-4 2,617 
U. Peters „ 217-2 2,411 
* * -288 2,609 
G. W. Simmonds we 3 „ 221-1 2,446 
Class B 
Words. Characters. 

W. L. Waugh .. 229 2,515 

d. Bishop... 193-3 2,178 
J. G. McCloskey e *. 209 2,305 
A. J. Swan whe we * 212-8 2,354 
Frank English... ese * . 225 2,471 
D. Wark ove 500 … 2241 2,464 
H. D. Paulhamus . 224-1 2,464 
M. J. Doran 213 2,359 
M. H. Toomey .. 228-6 2,510 
F. L. Catlin... 251-1 2,738 
R. C. Mecredy .. 220-9 2,442 
W. A. Jones 223 2461 
O. Hart 222 2,456 
J. P. Bradt. 220-2 2,447 
C. W. White 218-8 2,429 
A. S. Patterson . 201-4 2,248 
J. D. Hinnant . 214 2,856 
F. F. Norton 53 2,333 
E. A. Sprong .. 203 2,256 
W. Davis : . 198 2,170 


There were 13 women and 34 men in the contest. 
Taking the highest figures of each contestant they foot 
up a total of 9,955 words transmitted, or an average of 
nearly 423 words per minute for each of the 47 
operators. The women averaged 392 words per minute, 
the men 43}. All praise to the ladies. Great is 
‘Pollock. 


SHIP LIGHTING. 


SINGLE v. DOUBLE WIRING. 


By F. B. 


A SHORT time ago Lloyds’ agency issued a circular to 
electric lighting firms calling attention to the fact that 
fires had occurred on ships fitted with the electric light 
through defects in the insulation of fittings and wires, 
and invited suggestions both as to methods of inatal- 
lation and means of maintaining the insulation of wires 
and fittings unimpaired, so as to eliminate as far as 
possible the risk which at present appears to attend the 
use of the electric light. 

The Electrical Engineer of. April 25th published 
a copy of this circular, together with what purported to 
be a typical reply of the firms addressed. It might be 
a fool! of the replies of London firms, but certainly 
no northern firm would condemn the “single wire 
system in that style. 

An obvious inference from the letter referred to is 
that ship installations, as at present erected, must be 
necessarily of a very inferior description, because the 
prices at which they are undertaken are so low that no 
London firm can compete. It is, however, perfectly 
clear that in the case of boats built upon the Tyne, the 
Wear, or the Tees, a northern firm could do the work 
cheaper than a London contractor; one reason, among 
others, being that labour is cheaper; similarly in the 
cases of Clyde and other Scotch steamers. 
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From the tone of the letter one would conclude that 
all work not carried out by a London firm should be 
suspected. Fires, however, sometimes occur in London 
throngh bad workmanship. On ships, as on land, to 
reduce fire risks to a minimum, good workmanship is 
essential. All ship fittings should be of a very rigid 
nature and mechanically strong, the terminals to which 
the wires are brought being as far apart as possible and 
not liable to derangement by any motion of the ship. 
This condition is best secured in single wired fittings. 
All cabin fittings should be supplied with safety fuses 
calculated to fuse upon the passage of a current 50 per 
cent. in excessof the normal. Single pole fuses should 
be placed upon all branch circuits carrying six lights, 
the fuses being always placed upon the same main, 
otherwise an excessive current might leak between the 
positive and negative branches of two independent cir- 
cuits without passing through a fuse. For instance, 
suppose + A and — A to be a branch circuit ; also + B 
and — B to be another branch circuit; if single fuses 
are placed upon + A and — B there is nothing to pre- 
vent — A and + B burning each other out. Why not 
use double pole fuses ? Because they not only do not 
overcome the difficulty but rather increase it. For it is 
not a common occurrence for both fuse wires to break 
at once, neither is it always the same wire that breaks. 
It may be a positive or a negative, so that the remain- 
ing wire will still allow a current to leak to the ship to 
the extent of the carrying capacity of the fuse—and it 
does not require a large current to originate a fire. 

Hence, if we can ensure that single pole fuses will 
always be placed upon the same pole we are far safer 
than in using double pole fuses. The only way to 
ensure this is by using a single wire system. As a 
rule, a leak takes place from some short length of con- 
ductor, commonly a joint, or a part that has become 
saturated with seawater. Electro-deposition goes on; 
the positive conductor becomes thinner at the faulty 
place, and in course of time becomes so much reduced 
that the normal current heats it sufficiently to set fire 
to the insulation. This action will be hastened if the 
fault be at a joint, as the copper is deposited upon the 
solder very rapidly. I have known dozens of fires occur 
on land from this cause. No fuse can remedy that. This, 
then, affords another argument for a single wire system; 
by making the ship the positive pole no thinning of the 
conductor could take place, hence no fire from that cause. 
All wires should be kept if possible out of the reach 
of seawater. Where this is not possible, they should 
be protected by an iron or lead sheath. Wood casing 
is no use in wet places, it only accumulates water in 
the grooves. In single wire systems (when carried out 
by a responsible firm) all wires in damp situations or 
where they pass along or through ironwork, are very 
heavily insulated and protected by a galvanised iron 
sheath, the outside diameter of a No. 16 wire, so pre- 
pared being nearly half aninch. I have known such 
wires to be continually wetted by seas and also sub- 
ject to rough mechanical usage without being damaged. 
All joints on the sheathed wire are enclosed in iron 
castings made perfectly water-tight. These wires not 
being enclosed in casing are always visible, so that any 
fault is at once detected and easily remedied. 

The principle objections urged against the single 
wire system—which are doubtless based more upon 
sentiment than fact—are that insurance companies pro- 
hibit it on land installations and no difference should 
be made in the case of ships ; and that if a wire comes 
in contact with the iron of the shipa fire might be 
caused, whereas, upon a double wired ship no harm 
would result. To take the first objection, I should say 
that there is no analogy between a ship and a house. If 
houses were made of iron, and salt water was always 
running down the walls, it would be a fair comparison 
and it would be doubtless found that a single wire 
system was preferable. 

As to the second objection, it is difficult to think that 
it was meant seriously. In the first place, it is almost 
an impossibility for any but the ship wire to come in 
contact with the ship. In the case of portable lamps, the 
flexible cables are concentric, the outer wire being the 


“ship ” wire, so that the danger is considerably less than 
in the double wire system. For supposing in the latter 
system there is a slight leak on the portable fitting, it 
is almost certain that if it touched the ship (that is the 
iron work) there would be a slight spark. It this 
occurred in a petroleum tank we should probably hear 
of the explosion on a petroleum vessel. Again, it ig said 
that if one wire on a double wired ship gets to “ earth.“ 
it would not matter very much. This is rather start. 
ling, for the engineers are not all electrical engineers 
(see definition by S. F. Walker), and they would not 
detect the fault. The safety of the ship would then be 
dependent upon a single wire, most probably an ordi. 
nary unsheathed wire in wet casing, for there is not 
much sheathed wire used in double wired ships. In 
such a case I should infinitely prefer being on a single 
wired ship. 

Shipbuilders who have had many ships wired, and 
electrical engineers who have carried out much ship 
work, testify to the vast superiority of “ single” over 
“double” wired installations. I hope shortly to be 
able to give the relative insulation resistances of instal- 
lations on both systems; Ist, when newly erected, and 
2nd, after a few months at sea. 


TRADE AMENITIES. 


[A COMMUNICATION. | 


THE trade of the electrical engineer is essentially 
modern; 80 are his ways of doing business. It follows 
that his raw material is plastic, and adapts itself readily 
to its surrounding requirements. It is this feeling of 
adaptability to something which prompts him to turn 
his attention to electricity. If it is not, he soon dis- 
covers himself to be a waster, or others do; and he 
treads nolens volens a more congenial, or, at any rate, 
another walk. 

Electrical engineering was born at a time when the 
old conditions of trade were altering. The manufac- 
turer had sold to the wholesale house, that to the retail 
dealer, and the latter to the user; but a cry had gone 
up against the middleman and his profits. Why this 
much-abused individual should not have been deemed 
worthy of his suburban villa I will leave to your readers 
to pro and con if they choose in your ever-open corre- 
spondence columns, only remarking that a great deal of 
nonsense has been talked, and, perhaps, too much 
righteous indignation brewed out of the subject. Any- 
how, the “stores” had started. Anon drapers took to 
selling Christmas cards and crockery, and in all direc- 
tions trade was being “ cut to pieces.” | 

The internal necessities of the business in its early 
days demanded that the worker should sell direct to the 
user, for the middleman was non-existent. There was 
no place for him ; so he had not developed. The elec- 
tricians, fired with faith, made him. There was no real 
demand on the part of the public : this also had to be 
made. Gradually the mountain was moved, a very 
little bit at a time, mostly at a loss to the movers. 
Clearly there was no place, in such a state of things, 
for that middleman. Among all the sins laid to his 
charge, he never was accused of living on losses. The 
same instinct which prompts the rat to leave a sinking 
ship doubtless inversely inspires the middleman to enter 
one fairly afloat. The originator may be, probably i, 
an enthusiast, as also the adopter ; but in the middle- 
man sentiment is replaced by a longing for the turn 


on trade discounts ; the commercial instinct serves him | 


for a soul. 

We are constantly hearing of one and another firm 
being aggrieved by the action and methods of another 
in pushing business. Some firms hold that for a mann. 
facturer or supplier ta offer to their customers 18 
immoral. Morality in such matters is a shifting Sant, 
not easily mapped, and often a mere question © 
opinion. It seems that competition for custom } 
wholesome, if conducted with common fairness. To 
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an imaginary case, where a firm of contractors, 
having sublet to another firm the wiring of a house, 
latter endeavours to obtain an order for the 
fittings direct from the client, no one with a sense 
of honour would call this fair competition. Every 
fession bas its black sheep; they need no 
marking, the colour betrays them. When a firm 
cancels an order just placed, because the same 
terms have been quoted to another which the first 
does not consider as “ wholesale,” it sets one thinking 
whether, in judging another, it is not condemning 
itself, Who is wholesale and who is retail in the elec- 
trical trade ? Correctly speaking, anyone who supplies 
the public direct is a retailer. Did ever any electrical 
man get an order that he refused on the score that he 
only dealt wholesale? I trow not. The attempt to 
affect that there is such a thing as a genuine wholesale 
electrical business is cant, the expression of the feelings 
of those who, having much, desire it in more abundance 
at the expense of those who have little. Every com- 
y or firm which puts up an installation for a private 
customer isa retailer. The middleman or wholesaler, 
as he would call himself, creeps in where he can, and 
howls lustily at the small contractor who would buy 
first hand of the manufacturer. Why should he ? 
He may be usefal to both manufacturer and contractor, 
taking large quantities from the former, and having 
everything ready at hand for the latter. But he has 
no prescriptive right to existence beyond the place 
he fills in it to mutual advantage. At present it is 
certain that electrical engineers having, like the heathen, 
no law, are a law unto themselves ; they do, every man, 
what in trade matters is right in his own eyes, and 
probably will continue to do so. There is no tribunal 
yet to settle etiquette. | 
In April, 1883, an association of electric light com- 
panies was formed, comprising nearly all the leading 
firms of the day—they were not many. They were to 
consider trade questions. They had some three meet- 
ings, and collapsed. There is the electrical section of 
the London Chamber of Commerce ; but that is sup- 
posed to deal with the relations of the trade to the com- 
munity. The Institute interests itself with the technical 
side, and the Electro-Harmonics with recreation ; it 


would not do to destroy their harmony by discussion. 


You recently announced a new proposed association of 
electric light companies ; it may be they would like 
the office, but I doubt it. In any case no self-consti- 
tated body could fairly try the issue. The last men- 
tioned, supposing it to work harmoniously, may have 
more the character of a ring than a representative body, 
and could hardly be impartial, and when pressed, might 
suffer from the tangential influence which broke up its 
predecessor. 

For my own part, I think the commercial etiquette 
of the electrical engineering trade may be left to settle 
itself. With the trade’s growth will grow a “custom 
of the trade,” which, when it is a custom, will be recog- 
nised, and sinners against it be in fear of suffering ; 
but as yet there is no law, and consequently no sinners. 

The Whitehall Club has opened its portals to the 


_ élite of the profession, a chosen few. There is no 


fault to find. It is meet that the engineering club 
should recognise its offspring. No one can object to 
the affiliation order that has been granted. But the 
colerie is not representative ; it is selected, not elected. 

hat is wanted is a club to which anyone would be 
welcome who, provided of course he bore a good 
character, was in any way connected with operations 
depending upon electricity. It would not take long to 
turn such an idea into a fact. The army cf workers is 
already sufficiently numerous to found one vf real 
strength. It should have a democratic character and 
trust to its roots for support. It should have for its 
object the social intercourse of its members, and the 
good of the trade, a combination of business and 
Rue in the nature of the ancient coffee houses. 

8 subscription should be as small as possible, rely ing 
on its multiplication by many for a sufficient amount 


électricians would, I predict, not only be wélcome 


© Carry it on prosperously. Such a clubhouse for 


but beneficial all round. Situated, say, between West- 
minster and the City, in which places they most do 


congregate, much business might be talked ‘pleasantly 


over and transacted. A night now and then for the 
discussion of trade matters (technics barred) might 
follow. It might be sufficiently removed from White- 
hall to prevent its aroma from offending the nostrils of 
the sacred fifty, who would perchance occasionally find 
their way to its temple by a back street, to diffuse 
sweetness and light, and lend their recently-acquired 
experiences of club manners and management to its 
development. Is it resolved by acclamation that the 
club be founded ? D. H 


THE WALLER-MANVILLE SYSTEM OF 
ELECTRIC TRACTION. 


THE essential feature of this system is the employment 
of a flexible conductor sufficiently small to permit of 
its being placed in, or withdrawn from a conduit 
through a slot. 

The conductor being flexible, the supports can be at 
long intervals ; and can therefore be placed in side 
openings to the conduit itself. By this means space is 
provided for large and efficient oil insulators. 

Removable covers are provided to these side openings 
or hatchways, giving ready access to the insulators. 
The insulators are mounted in such a manner that on 
removing the cover they can at once be lifted out. 

The collecting arm is designed so that the shank can 
be withdrawn through the slot, and the collector proper. 
(or brush) through any hatchway. : 

Under ordinary conditions the conductor simply rests 
on supporting arms without being attached thereto. 
When it is necessary to firmly attach the conductor to 
its support, as for instance on sharp curves, absolute 
flexibility is still maintained, as the supports are so 
designed that whilst rigidly resisting either a longitu- 
dinal or a lateral strain, the same freedom of upward 
movement is allowed as in the case of the conductor 
itself when unattached. 


2 

oo 
* 


* 

© 
— 


. 


Fra. 1. 


Simple automatic apparatus is provided at intervals 
to maintain a constant strain upon the conductor. The 
current is collected by means of a (J-shaped collector 
in which the conductor runs; the collector lifting the 
conductor off the ordinary supports during its travel, 
and, in the case of those supports to which the conduc- 
tor is attached, lifting the support itself. 

Fig. 1 is a cross section through a hatchway and 
shows the ordinary form of curved support on which 
the conductor rests, and the oil insulator to which this 
support is attached. The conductor is shown lifted off 
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the support by the collector. Details of the collecting 
shoe, showing the arrangement for detaching it from 
the shank, are given in figs. 1, 2 and 3. 

In cases where a double conductor is used, the 
arrangement is duplicated, the insulators and cables 
being arranged one on each side of the collector arm. 


Fie. 2. 


Fig. 2 is a longitudinal section through the tube, 
giving a front view of the curved arm and a back view 
of the collector. 


For turning round curves a swivelling arm is mounted 


on oil insulators. The conductor is held by this 
swivelling arm, both being lifted by the collector, thus 
maintaining the flexibility of the conductor as regards 
upward movement, while rigidly resisting either a 
longitudinal or a lateral strain. 


— — « 


Fig. 3 is a sectional plan showing a hatchway. These 
hatchways would be placed about 30 feet apart. 

Figs. 4 and 5 show respectively a side and front eleva- 
tion of the tension or straining gear. This consists of 


a gun metal plate or yoke mounted on two swivelling 


arms and supported by oil insulatore, and provided with 
small pulleys so arranged that the conductor, or cat-gut 


cord in continuation of the conductor, is led to one 
side, so that a balance weight can be attached thereto, 
This weight serves to keep the sag of the conductor 
between its supports constant in all changes of tempera- 
ture. 


As the pulleys are arranged on the swivelling arm, 


the whole apparatus is free to lift in a similar manner 


to the single swivelling arm, the conductor being led 
through an eye in the shaft on which the apparatus 


revolves, the upward or downward movement of the. 


tension frame in no way affects the length of the con- 
ductor, and consequently no resistance to this move- 
ment is caused by the weight of the counter-balance, 
This tension gear would only be required at long in- 
tervals, occurring, say, every quarter of a mile, 


— 


It will be observed that this invention relates entirely 
to mechanical details, and that no new electrical condi- 
tions are introduced, which might involve an element 
of uncertainty. The system is applicable to the distri- 
bution of electricity from a central station by any 
known method, whether in parallel or in series, or 
employing one or two conductors. It can be laid in a 
conduit situated either beneath one of the ordinary 
track rails, or between the rails, or outside the track. 

The first method is generally preferable for new 
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Unes, as being less costly and exposing less metal on 
the road surface. | 

The second method might be desirable in some cases, 
for instance, in the conversion of a cable tramway into 
an electrical line. The fact that in this system none of 
the electrical parts are built in would enable this con- 
version to be made without practically interfering with 
the traffic on the line. | 

The last method is suitable in applying the system to 
ordinary existing tramways, as in constructing a con- 
duit outside the track but little interference with the 
trafic would be necessary. The facility with which 
the collecting arm can be removed renders it easy to 
use this system in continuation of an overhead line. 

The following special advantages are claimed for this 
system as compared with any other conduit system :— 

(1) Immunity from danger ; all the electrical appa- 
ratus being so situated as to render it impossible for 
contact to be made therewith except by the collector. 

(2) Cheapness in construction, and simplicity in 
working and renewal. 

(3) The most perfect form of insulation, as with a 
flexible conductor the supports can be at long intervals, 
and need therefore only be provided at hatchways, per- 
mitting of the use of oil insulators. 

(4) The employment of a rigid arm, without springs 
or other devices, to carry the collector : thus completely 
obviating any risk of the collector coming into contact 
with the roof or walls of the conduit. 

(5) The facility with which any portion of the elec- 
tric fittings can be laid, removed or renewed, the con- 
ductor being dropped into position or removed through 
the slot, and the insulators and their attachments 
through the hatchways. The collector shank can also 
be withdrawn through the slot, and the collector proper 
through any hatchway. 

(6) The absence of any obstruction whatever in the 
tube underneath the slot, thus permitting a sweeper 
being attached to a car for the purpose of cleaning out 
the conduit when required. 

* The absence of all points or crossings on the con- 
ctor. 

(8) The applicability of the system to any known 
means of distributing electricity from a central station, 
whether in parallel or in series or employing one or two 
conductors. 


(9) The facilities given for using this system in con- 


junction with a system where overhead conductors are 


used, 


LIGHTNING ARRESTERS.* 


(FROM A CORRESPONDENT.) 


IT has often occurred to me that, in this age of rapid 
invention, too much credit is given to the adapter, 
while the merits of the discoverer are almost entirely 
overlooked. 

From a remark of Prof. Oliver Lodge’s, in his recent 
lecture on “Lightning Guards for Telegraphic Par- 
poses, &c.,” I think it would be worth while to remind 
your readers of some historical facts in connection with 
this instrament, | 

The three fundamental principles employed in the 
construction of all modern lightning protectors are 

. The sparking of high tension electricity from one 
metal plate to another, separated from it by a thin layer 
of insulating substance, or, indeed, of air itself. 

2. The discharging of high tension electricity between 
aljacent metal points. 

3. The fusibility of fine metal wire by high tension 
electricity. 

without going back to the original discoverers of these 
N let us see who first employed all or any of 

Steinheil, in 1846, seems to have been the first to 

Arrange a lightning protector. It consisted of two large 


* Our correspondent h ident] looked th k 
Varley pond 14 y overloo the work done by 


metal plates, separated by a thin layer of silken 
material. Curiously enough, these plates were inserted 
in the line, but no connection made between them and 
earth. Lightning discharges, instead of being put out 
of harm’s way, were thus only shunted off to the next 
station, affording a means of testing all protectors on 
the line. Meissner, however, in the same year, con- 
nected one plate with earth. 

The so-called“ Siemens’s plate protector” is nothing 
but these original plates, with their inside surfaces 
lined and put together, so that the lines on the two 
plates cut one another at right angles, a modification 
which Mr. W. H. Preece, F.R.S., has shown to be of no 
practical value. 

Breguet was probably the first to utilise the fusibility 
of fine metal wire, while Walker and Fardley combined 
both plates, fine wire and points, as early as 1847. 

Thére were numerous other protectors containing 
one, or all of these principles ; and, indeed, just as now, 
every electrical novice arranges some special form of 
key, so most telegraph engineers have at some time 
arranged a lightning protector. 

Bianchi’s vacuum protector introduced a new feature, 
which, however, has not been much used. I do not 
know of any modern protector which materially differs 
from the old forms, if I except that due to Sir Charles 


Bright, which is an ingenious combination of points. 


and fine wire remaining in perfect working order, even 
after a succession of discharges have passed. This, 
perhaps, is scarcely modern, and was probably contem- 
poraneous with Walker’s and with Fardley’s. 

Another instrument, possessing great merit, is that 
arranged by Prof. Andrew Jamieson. 


ALTERNATING TRANSFORMER SYSTEMS IN 
SOUTH AMERICA. 


IN the REVIEW for May 2nd we referred to various 
transformer systems in South America. We again 
allude to one that has been erected in Santiago-del- 
Estero in the Argentine Republic, about 700 miles 
inland from Buenos Ayres. | 

The system employed is the Lowrie-Hall,“ consist- 
ing of Lowrie-Hall converters and meters, and two 70- 
unit Lowrie-Parker” alternating current dynamo 
machines. 

The electrical plant was selected in England, and 
erected for a private company in the Argentine Re- 
public by Mr. William Robinson, who has recently 
returned from that country. 

The whole of the conductors distributing the elec- 
tricity throughout the town are carried by means of 
overhead wires, suspended on tube or lattice arches, 
which span the streets. 

A transformer is fixed above every lattice arch, to 
convert the pressure from 2,000 volts to 100. The 
secondary wires are then stretched along for the supply 
of street and private lighting. i 

The lamps for the public lighting are suspended 
either between the secondary leads or fixed on the 
arches. For private installations the current is sup- 
plied direct from the secondary leads or from the 
transformer placed on the roof or other convenient 
position. 

The lattice arches were designed and constructed by 
Mr. Lowe, the company’s engineer at Buenos Ayres, 
and forwarded in sections to Santiago-del-Estero. 

The public lights are run from sunset to one 
o’clock in the morning, giving perfectly satisfactory 
results. 


Personal, — On Thursday evening, May Ist, Mr. 
Arthur Greenwood, chief inspector of the Bradford 
District of the National Telephone Company, Limited, 
was presented by the staff with a testimonial and a 
present, in the shape of a handsome travelling bag, on 
the occasion of his leaving the district, as a token of 
the high esteem in which they held him. aaa 
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ELECTRICAL LITIGATION IN BELGIUM. 


JUDGMENT has just been given in the action of the 
Société Industrielle del’Electricité against M. Beeckman, 
which we have already referred to in the ELECTRICAL 
REVIEW. The judgment, in substance, finds that the 
loss of 118,141 francs which the company alleged was 
caused by M. Beeckman’s management was not estab- 
lished, that the errors of book-keeping set forth by 
M. Ithier, the book-keeping expert, could not be im- 
puted to M. Beeckman, who occupied himself specially, 
in the council of management, with industrial negotia- 
tions, and who had charged his colleagues to see that 
the deeds were properly kept; that he could not be 
responsible for the errors of an employé; that con- 
sequently the demand tending to make him pay the 
expenses of a supplementary book-keeping was badly 
founded ; that it was the same with regard to that part 
of the demand which tended to the restitution of the 
emoluments which he had received. The judgment 
declares that the expenses, to the extent of 6,739 francs, 
the restitution of which was claimed by the company, 
were justified. As tothe projectors, it was decided that 
M. Beeckman had opened an account in the books of 
the company in the matter, and that the profits on the 
single projector sold had been handed to the company. 
Conseyuently, the defendant having offered to give 
the company all the information relative to the projec- 
tor business and all other business the Court over-ruled 
the company’s action, and, recognising that the com- 
pany was in M. Beeckman’s debt, ordered it to pay him 
6,460 francs, and further ordered the suppression of the 
following sentence :—“ The balance sheet for 1888 was 
inaccurate.” The company was also ordered to pay 
costs. 


LEGAL. 


Appeal from the Birmingham County Court,—In 
the Queen’s Bench, London, on Thursday in last week, the appeal 
in the case of Chamberlain and another v. Cadogan Electric 


oy Se, 2 Company came on for hearing before Baron Huddleston 
an 


Mr. Justice Grantham, sitting in a Divisional Court. Mr. 
Hugo Young was the counsel for the plaintiffs; the defendant 
company were represented by Mr. Ruegg. 

Mr. Rueca stated that this was the defendants application from 
the decision of the County Court Judge at Birmingham, by which 
he had found a verdict for the plaintiffs for £31, the amount 
of the claim, and also on a counter-claim for £25. The 
defendants did not appeal as to the judgment on the counter- 
claim, and only contested the decision as to the claim. The action 
— for the price of goods sold, which consisted of two electric 
meters. 

The defence was that the meters were useless for the purpose 
for which they were supplied, and there was an express warranty 
that they were reasonably adopted for registering electricity. 

In substance the judge found in favour of the defendants on the 
facts that the meters were not reasonably adopted for the purpose 
of registering electricity, but he held that in law upon the cor- 
respondence there was no express warranty, and that under the 
circumstances the usual implied warranty that the manufacturer 
who supplied an article for a given purpose warranted that it was 
reasonably fit for that purpose did not apply. 

Mr. Baron HuppLESTON: Why ? 

Mr. Rurxdd said the ground was that the meters were a well- 
known trade article—Hcokham’s patent meter—and that defendants 
got what they asked for. 

The defendants contended that the judge was wrong on both 
points. He said there was no express warranty contained in the cor- 
respondence, and there was the usual implied warranty. | 

Mr. Hueco Youna urged that the plaintiffs had never guaranteed 
the meters in any way, and that the defendants took them know- 
ing that no absolutely perfect meter for the purpose of measuring 
electricity had ever been invented. 

Their Lorpsurrs held there was plenty of evidence of an express 
warranty, and directed judgment to be entered for the defendants. 

Appeal allowed, with costs. 


Electric Portable Battery and Gas Igniting Com- 
pany, Limited.—Mr. Commissioner Kerr, in the City of London 
Court, heard on Monday the action brought by Mr. Charles Leigh 
Clarke, Manchester, to recover from the defendant, Mr. Gustav 


Binswanger, 71, Queen Victoria Street, £40, the balance of £60- 


alleged to be due in consideration for his services rendered to the 
defendant in bringing about the purchase of the Electric Portable 


Battery and Gas Igniting Company, Limited, from official 
liquidator as a going concern. - 12 

Dr. Renrouz, who appeared for the plaintiff, said he was the 
inventor and patentee of an electric portable battery and | 
igniter, and in 1881 a limited company was formed to further 
interests of the invention. The plaintiff became the manag; 2 
director of the company, which in 1887 went into liquidation 
Afterwards the defendant agreed that if the plaintiff would enable 
the defendant to purchase the company asa going concern from 
the liquidator, the defendant would give him a certain sum, which 
was not then fixed. The plaintiff did a great deal of work in con- 
nection with the matter, and which resulted finally in the defen- 
dant being able to purchase the company. A few months later 
in March or April of last year, the defendant and the plaintiff had 
an interview in Manchester to fix. the amount to be paid to the 
plaintiff under the agreement made a year befôre. In that inter. 
view the amount was fixed at £60. 

Mr. Commissioner Kerr questioned whether he had jurisdiction 
to try the issue, as the contract was made in Manchester, and he 
ee the case in order that the place of trial might be 
altered. 


Robbery.—At Southwark Police Court on Saturday 
last Arthur Ulett, 28, an electrical engineer, was charged before 
Mr. Slade with being concerned with a man named Jefferies 
already in custody, with stealing 429 ozs. of platinum, value £1,000, 
the property of the Brush Electric Light Company, Belvidere 

, Lambeth. 

On Monday last, the 28th ult., a box in the storekeeper’s room 
at the works of the company was discovered broken open and 
nearly 500 ozs. of platinum, estimated to be worth £1,000, was 
found to have been abstracted. The matter was placed in the 
hands of Inspector Harvey, of the L division, who succeeded in 
arresting on Thursday a man named Jefferies, who had disposed of - 
a quantity of platinum for £85, and at whose lodgings in Hackney 
about 70 ozs. were found concealed. When Jefferies was searched 
a letter was found on him, which is alleged to be in the hand- 
writing of the accused. The prisoner, who is in the prosecutor's 
employment, had access to the storeroom, and is believed by the 
police to have given the platinum to Jefferies to dispose of. 

Mr. SLADE remanded the prisoner until Friday, when he will be 
brought up with Jefferies. | | 


CENTRAL LONDON RAILWAY BILL. 


Last Tuesday the Select Committee of the House of Commons 
passed the preamble of the Bill, subject, however, to stringent 
rovisoes; one, that nothing should relieve the company frou 
iability to pay compensation under the Land Clauses Consolidation 
Act; that every opportunity be afforded the engineers of the City 
Corporation and the County Council for inspecting the works 
during progress of erection, to guard against possible damage to 
sewers, drains, or other public works. The fiaal point, which may 
be a serious obstacle, is that the promoters shall not issue auy 
prospectus, and raise no capital, until the City and Svuthwark 
Railway has been opened and used by the public for a considerable 
period. The Committee cannot be accused of the want of caution 
in this matter, and although not very satisfactory to the pro- 
moters, yet it seems, in the interest of the great majority, the 
wisest way of settling the matter. The following is a short 
description of the few last sittings of the Committee, which wet 
for the ninth time on Thursday last, when, after Sir John Fowler 
had been recalled to give further evidence as to the estimates, the 
Hon, Alfred Lyttelton addressed the Committee on behalf of the 
Duke of Westminster, in opposition to the Bill; and af er the Duke's 
architect and surveyor and other witnesses had given evidence 
bearing out the statement of counsel, Mr. Moorsow, Q.C., ad- 
dressed. the Committee on behalf of the owner of the Evelya 
estate. At the tenth sitting, on Friday, the Committee were 
engaged in hearing the opposition of the London, Chatham and 
Dover Company, in whose behalf Mr. Pope, Q.C., said that the 
whole thing was a mere experiment, and that experiments should 
not be made on such streets as Oxford Street and Holborn. 
Continuing the sitting on Monday, Mr. LrrrIER, Q.C., ad. 
dressed the Committee on behalf of the Corporation of the City of 
London. It appears the opposition of this body is that they 
consider the scheme somewhat premature, and there was a doubt 
as to whether the public would utilise the line to the extent which 
was expected. This argument seems to be very weak when one 
considers the total number of passengers carried on the Metro- 
politan system. As to the question of sub-soil, which the pro- 
moters consider they ought not to pay for, we are compelled to 
admit that Mr. Littler has good reason in arguing that the sub- 
soil belongs to the owners of the surface. Mr. Bell, the managet 
of the Metropolitan Railway, was an interesting witness, from 
whom a good opinion on the project was expected. IIe took au 
opposite view to Mr. Greathead, and considered that gentlemen 
figures very inaccurate. He had visited America to view the 
electric traction system there, and was not favourably impress 
with it. He admitted that the matter of electric traction was 
discussed by his company’s directors, but nothing had been dune 
et. 
On Tuesday the sittings were resumed, and resulted, 28 à 
have — 955 said, in the Committee's approval of the preamble 
the Bill. 
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NOTES. 


Electric Lighting at Brighton. — There was a some- 
what lively discussion at the Brighton Town Council 
last Thursday week with reference to a proposal to invite 
tenders for carrying out the electric light works. It 
was proposed by the Lighting Committee that the con- 
sideration of the tenders should be adjourned until the 
decision of the Local Government Board had been 
received regarding the proposal to borrow the necessary 
funds. The inquiry was characterised as a farce, and it 
was moved that the report should be rejected ; but the 
Town Clerk having stated that he had heard from his 
London agents that the Board of Trade would grant the 
order to the Brighton and Hove Electric Light Company 
in the event of the Council’s application to the Local 
Government Board being refased, the report was 


adopted. 


The Electric Light in Court.—The Fifth Chamber 
of the Civil Tribunal of the Seine, in the case of Barria 
against Duchemin, has decided in favour of the latter. 
M. Barria, who is tenant to M. Duchemin, is the owner 
of a café, and wanted te substitute electricity for gas 
lighting on the premises occupied by him, against the 
wishes of his landlord, and the fact that his lease 
expressly debars him from making alterations in the 
premises without the landlord’s consent. A Parisian 
contemporary thinks the opponents of electric lighting 
will derive considerable encouragement from the above 
decision. 


Lighting at Fareham.—A short time ago we referred 
to the formation of the Fareham Electric Light Com- 
pany, Limited, having for its object the lighting of 
that town. Fareham is only a small town of about 
15,000 inhabitants, but notwithstanding this the latter 
have come tothe conclusion that the electric light is 
preferable to gas, and accordingly the local authorities 


bave contracted with the electric light company for the 


public illumination of the town for five years at an 
annual sum of £500. The Laing, Wharton and Down 
Construction Syndicate (Thomson-Houston system), 
are about to fit up the central station. The plant will 
comprise a Ruston-Proctor boiler and engine, an alter- 
nating current dynamo and a continuous current 
machine. The public lighting will consist of 20 are 
and 1 glow lamps, and will be inaugurated in Sep- 
tember. 


Re Chelmsford Lighting.— With reference to our 
note of last week culled from the Gas World, which 


says that Messrs. Crompton must have lost considerably 


by fines, we are informed by that firm that the state- 
ment is wholly inaccurate ; they further state “that up 
to the present time they have had no intimation of any 
fines having been inflicted, neither do they expect any, 


nor has there been any such collapse of the lamps as 


would be supposed from the notice in the Gas World.” 


“Fin du Siècle, —M. Eiffel has made a proposition 
to the World’s Fair Committee to erect a tower for the 


Columbian Exposition at least 1,500 feet high. The 


projected tower is said to be the joint enterprise of M. 


Eiffel and Thomas A. Edison. It is reported that Mr. 


Edison later intends to place a million ordinary in- 
candescent lamps of various colours upon the structure, 
which, as an American exchange points out, would 
mean, in round numbers, twelve times as many lights 


‘a8 are used in the entire State of Massachusetts, and 


would require an expenditure of 100,000 horse-power 


to produce the necessary current. 


Bumble on the War Path.—The New York Senate 
vmmittee on General Laws, having thoroughly investi- 


“gated the question of possible accidents to overhead 


Wires, is now directing its attention to electricity as a 


motive power for street cars, and its distribution for 


this purpose, with a view to recommending, if neces- 
sary, the appointment of a board of supervision for 
electric railways, steam and gas companies. 


The “ Molecular Telephone.—Mr. H. H. Warner, 
of “Safe Cure” fame, and now part proprietor of the 
Shaver “ Molecular ” telephone, has issued no less than 
ten million circulars on the subject of his new venture. 
Mr. Warner ought to know the value of advertisement. 


Information Asked.—Two points, says Money, will 
have to be considered when shares are offered in the 
company shortly to be brought out by the Electric 
Welding Syndicate with a capital of £460,000. First, 
why the patent rights are to be offered at £460,000, 
when the original American company was launched 
with only £300,000, especially as the scope for the 
process is greater in the States; and, secondly, how 
much, if any, will be handed over to Sir F. Bramwell 
for booming the process before the Institution of Civil 
Engineers and the Royal Society? A similar case of 
puffing, our contemporary believes, was done in the 
case of the Cowles’s Aluminium Syndicate. 


Ink-Photographic Portraits,—There is a capital 
portrait of Mr. R. E. Compton in the Machinery 
Market and Exporter for May 1st, together with a short 
sketch of his life. As the likeness is inserted as a 
special supplement, some of our readers might feel in- 
clined to become possessors of such an excellent 
are production, journal included, for the low price 
0 


Action for Damages against the Edison Electric 
Company.—New York, May 4th.—The Edison Electric 
Company has been served with the papers in a suit 
brought against it by the Ganz Electric Company of 
Bada Pest, damages being laid at half a million of 
dollars. The Ganz Company owns the patent of the 
alternate electric system, and it maintains that Mr. 
Edison, President of the Edison Electric Company, 
used influence with the Legislature of New York State, 
and induced them to adopt the alternate electric 
system for the execution of criminals, thereby pre- 
judicing the public against the Ganz electric system. 
It was necessarily demonstrated that the Ganz system 
was sufficiently powerful to kill instantly, and ordinary 
consumers of electric light have in consequence be- 
come alarmed and prejudiced against it. 


Cobalt for Nickel.—They talk in America of substi- 
tuting cobaltage for nickelage. Cobalt salts are, it is 
true, much more costly than nickel, but it seems it is 
easier to get cobalt to stick. It is also whiter, much 
more sightly, and less difficult to polish. The deposit, 
in fine, is obtained by a much smaller expenditure of 
electrolytic energy. | 


Trees and Lightning, — A German scientist has 
discovered that trees, the trunks of which are covered 
with moss or lichen, are more liable to lightning 
Strokes than others, and hence the comparative im- 
munit y of the oak. 


Medal, — The Institution of Engineers and Ship- 
builders in Scotland have awarded the Institution 
Medal to Prof. Jamieson for his paper on The Design- 
ing of Continuous Current Alternating Dynamos.” 


Who is He ?—Some opinions on the electric wire 
question in New York are quoted by the Buston Journal 
of Commerce, which credits them to Prof. George, one 
of the most eminent of English electricians.” We 
regret that we are unacquainted with the gentleman. 


A Good Sign.—As a gratifying indication of the pro- 
gress of electric lighting abroad, and of the fact that 
England is getting some share of the work, we may men- 
tion that one of the leading London firms has just 
placed an order with Messrs. Dorman and Smith, of 
Manchester and London, for a single consignment of 
five thousand of their standard patterns of combined 


- porcelain switches and fuzes, besides other accessories 


for immediate shipment, the switches representing a 
capacity of over fifty thousand lamps, 
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Telephony at Caen.—The English Vice-Consul at 
Caen reports that the Administration of the Ponts et 
Chaussés have recommended that the telephone between 
Caen and Onistréham, a distance of about 10 miles, 
should be opened for the use of the public, it having 
hitherto been retained exclusively for the use of that 
department. 


Personal.—Mr. J. D. F. Andrews, who has lately 
made London his headquarters, has taken Mr. H. H. 
Gray, civil engineer, into partnership, and has removed 
his office to 41 and 42, Parliament Street, Westminster, 
where his business of electrical engineer will be con- 
tinued, under the well-known name of J. D. F. Andrews 
and Co. The firm intends applying its energies 
especially in the direction of the equipment of 
electricity supply stations, in which Mr. Andrews 
has had long experience, in conjunction with his late 
partner in Glasgow. The other specialities of the firm 
relate particularly to Mr. Andrews’s concentric wiring 
for electric lighting in building and ships, which was 
introduced into several installations on land, and 
upwards of 100 on steamers, and judging from the 
testimonials received by his firm, they have given per- 
fect satisfaction. Mr. Andrews was the first to supply 
this mode of wiring for interior lighting, and has taken 
out several patents for recent improvements, especially 
in the joints and switches. We have received acircular 
setting forth the great advantages of the system, and 
we are promised a description of the details for publi- 
cation at an early date. Messrs. Andrews and Co., we 
understand, have made special preparations for supply- 
ing the trade with their various specialities, and are 
about to issue their trade catalogue and price lists. 


The Westinghouse Electric Railway.—The Electrical 
World says considerable interest is excited among elec- 
trical circles in the railway system that will soon be 
vigorously pushed by the Westinghouse Company. It 
is understood that the alternating current motor is to be 


used, and this alone is enough of a novelty to force 


the system into public notice. How well the alter 
nating current motor will perform under the very 
severe conditions of street car service it is difficult to 
say, but it is certain that the subject has been carefully 
considered, and it is understood’ that the preliminary 
experiments have been encouraging. The real merits 
of an electric railway system can, however, only be 
determined after exhaustive trial in real service, and 
the performance of the first alternating motor road 
installed will be watched with the greatest interest. 
The new company starts with a powerful backing, and 
a determination to push, so that we may soon expect to 
see its system in actual operation. 


The Institute of Medical Electricity, Limited.— 
Viscount Templetown has accepted the chairmanship 
of this institute in the place of Mr. Wm. Lant Car- 
penter, who, owing to ill-health, has resigned his 
office, to the great regret of all concerned. Lord 
Templetown is a well-known electrician, and has 
taken strong interest in the Institute of Medical 
Electricity since its inception. There is no doubt 
that under his rule the scientific thoroughness of the 
institute will be maintained and its usefulness further 
developed. 


Electric Lighting in Paris, — The Maison Mildé 
has obtained from the Municipality the concession for 
lighting a section of the city between the Boulevard 


. Malesherbes to the fortifications and the Seine. This 


includes the Champs Elysées, Passy and Auteuil quar- 
ters, some of the best in Paris. The works are to be 
completed within four years. Caution money to the 
extent of £12,000 is to be deposited by the contractors. 


Cricket.—A match was played at West Drayton on 
Saturday last, between the Electrical Engineering Cor- 


poration, Limited, and the Acton Hill Electric Light 


Works, resulting in a victory for the latter. 


India-Rubber in the United States.—The Britis), 
Consul at Boston reports that the open winter of 1888. 
#9 caused a large falling off in the demand for ry} : 
goods, and the price for the raw material declined to a 
very low point. This reduced importations, which 
being followed by improved consumption, and the fear 
that the Brazilian revolution might affect future gu 
plies, produced a reaction, and prices went up cop. 
siderably, fine para, which had ranged from 2s, 1044, 
to 3s. 1d., being quoted at 3s. to 33. 5d. 


French Telephone Statistics.—The French Minister 
of Commerce has published statistics showing that on 
the Ist April, 1890, there were 12,800 subscribers to 
the various telephone systems, distributed as follows: 
Paris system, 7,445 subscribers ; departmental systems 
taken over by the State, 2,630 ; old State systems, 2,7%, 
On the 1st September, 1889, the date at which the State 
took possession of the lines, there were only 11,442 sub. 
scribers. This gives an increase of 1,538 subscribers in 
seven months. 


Concert.—The next smoking concert of the Beaufort 
Club will be held on Saturday evening next, when the 
Duke of Beaufort will take the chair, and when the 
club-house will be illuminated for the first time by 
the electric light. 


Admiralty Contracts. The Lords of the Admiralty 
have placed contracts for projectors, search lamps, 
and switchboards with Mr. Ronald A. Scott, M.I.E. E., 
amounting to several thousand pounds. 


The Royal Society.— Yesterday a paper was down for 
reading “ On the Heating Effects of Electric Currents, 
No. 4,” by Mr. W. H. Preece. 


The Board of Trade and Electric Lighting Com- 
panies.—In the House of Commons on Thursday last 
week, Mr. Kimber asked the President of the Board of 
Trade whether, as the Board had struck out at the in- 
stance of local authorities clause 6 of the Board’s model 
order prohibiting a supply of electricity beyond the area 
of supply, he was prepared to make a similar concession 
to electric lighting companies ; and whether he would 
grant to companies the same concession—namely, an 
appeal to the Board of Trade in the matter of compul- 
sory works, which the Board made to local authorities 
at their recent interview with the officials of the Board 
of Trade on April 24th last. Sir M. Hicks-Beach: My 
answer to the first enquiry must be in the negative, 
seeing that the position of a company limited to an 
area, and possibly with other companies in adjoining 
areas, is distinct from that of a local authority having 
jurisdiction over their own local district, even though 
this should be larger than their area of supply. As 
regards the second enquiry, I am prepared to treat com- 
panies and local authorities alike. 


New Signal System for Railway Traffic.—Captain . 
A. Frassinari, First Lieutenant Del Buono, and Com- 
mander J. Nigra, manager and proprietor uf the electro- 
technical establishment in Alessandria, have invented 
an electric signal system, the object of which is to 
ensure safety in railway traffic and to avoid collisions. 


The Italian Minister of War has invited the inventors 


to Rome in order to test the system, and the Minister 
of Public Works is expected to help in the trials. 


Tampering with an Electric Cireuit.— One night last 
week some mischievous person or persons—of course, 
unknown—tampered with the main circuit by which 
the Brush Electrical Company is supplying Bourne 
mouth with the electric light. All the lights supplied 
by the company were temporarily extinguished. In 
view of the alarm and confusion which the incident 
occasioned, the company will take strong measures with 
the view of preventing its repetition. 
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The Electro-Harmonic Society.— The balance sheet 
of this society shows it to be in a flourishing condition, 
and doubtless next season the committee will be enabled 
to set before the members programmes of a still higher 
class. There are no fewer than 278 subscribers to the 
society, with 11 more names down for election ; probably 
the commencement of the 1890-91 season will see the 
number increased to 300. 


Telephonie Extension in Scotland.—The National 
Telephone Company has just completed the erection of 
new wires between Glasgowand Edinburgh. Previous to 


the latter being brought into daily use, an opportunity to 
speak over them was afforded last Friday to the repre- 


sentatives of the press in Dundee and the local repre- 
sentatives of the press in Glasgow, Edinburgh and 
Aberdeen. Through connection with the Glasgow 
Telephonie Exchange having been secured, conversa- 
tion was carried on with various gentlemen there ; and 
next, the necessary connections having been made, con- 
versation was carried on with Sir W. Thomson at the 
Glasgow University. The speakers at both ends of the 
wire were quite distinctly heard, all speaking in the 
ordinary conversational tone of voice. Communication 
was afterwards carried on with gentlemen in the Edin- 
burgh exchange, and the results were equally satis- 
factory. 


Important Sale by Auction.—Messrs. Wheatley Kirk, 
Price and Goulty announce a five days’ sale, com- 
mencing on Tuesday, 13th, at the Gateshead Iron- 
works. The catalogue includes rolling mill plant, 
machine tools, Siemens-Martin steel furnaces and gas 
producers, engines and boilers, cranes, iron-framed 
rolling mill sheds, and miscellaneous loose plant. 


The Royal Military Exhibition.—This exhibition, 


which was opened on Wednesday by the Prince of Wales, 


is likely to provethe most popular out-door resort of the 
present season in London. An important feature is a 
band-stand, said to be the finest in Europe, and pro- 
viding accommodation for 500 performers selected from 
the best solo players in all the military bands available. 
Both buildings and grounds are brilliantly illuminated 
with the electric light. The lamps are Thomson- 
Houston arcs, fed from .Thomson-Houston dynamos 
driven by Davey Paxman engines. 


Utilising the Ancients.“—An American company 
claims to have become possessed of the secret by which 
the ancients tempered the copper used by them for 
their tools, &. 


Society of Arts.—At the ordinary meeting to be 
held on Wednesday next, at 8 p.m., a paper will be 
given on “ Prof. Elihu Thomson’s Electro-Magnetic 
Induction Experiments,” by Dr. J. A. Fleming, M.A. 


Contracts made by Telephone.—An American judge 
in a recent case held that “ contracts by telephone, when 
proven, are as binding as any other contract, but the 
practical difficulty lies in the uncertainty of proof,” and 
80 say all of us. 


Lighting of New York City. — According to a 
published statement, it will cost the New York com- 
panies 112 cents more per lamp per night to operate 
their circuits underground that it did to furnish cur- 
reut from the overhead wires. 


Electric Bells.—Tenders are asked for the supply 
and erection of electric bells at the fire-engine station 
and in 11 firemen’s dwellings adjoining, in Suffield 
Street, Middleton, for the Middleton Corporation. 

arther particulars may be obtained on applicatian to 
the Borough Surveyor. 


Stores.—The South Indian Railway Company re- 
D. a supply of telegraph stores and sundries. 
Pecifications and forms of tender may be obtained at 
the company’s offices. 


Death of Mr. James Nasmyth.— Mr. James Nasmyth, 
the inventor of the steam hammer, died on Wednesday 
at Bailey's Hotel, South Kensington, aged 82. In 1834 
Nasmyth commenced business in Manchester. Sub- 
g quently he removed to Patricroft, four miles from the 
city, where an extensive series of workshops soon arose. 
There the requirement of the Great Western Railway 
of a hammer capable of forging a wrought iron shaft 
30 inches in diameter, led to the invention of the steam 
hammer which bears Mr. Nasmyth’s name. Since his 
retirement from business life, at the age of 48, he 
devoted much time to astronomy, and his monograph 
on the moon, in preparing which he collaborated with 
Dr. Carpenter, of Greenwich Observatory, is the most 
valuable English work on the subject. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Brush Electrical 1 Company, Limited.— 
An agreement of 23rd ult., filed on the Ist inst., 
between the Australasian Electric Light, Power and 
Storage Company, Limited, in liquidation, and this 
company, provides for the purchase by this company 
of certain patents in excess of thosé mentioned in the 
agreement of 23rd October. The consideration is 800 
fully-paid £2 preference shares, and 800 fully-paid 
ordinary shares of £3 each, in the present company. 


Electric Date and Time Stamp Company, Limited. — 
The annual return of this company, made up to the 2nd 


May, 1889, was filed on the 30th ult. The nominal 


capital is £100,000 in £1 shares. 2,343 shares are taken 

up, and 153. per share has been called thereupon. The 

2 — amount to £1,170 103, and unpaid to 
8. 


Institute of Medical Electricity, Limited. — The 
annual return of this company, made up to the 26th 
February, was filed on the 13th March. The nominal 
capital is £20,000 in £1 shares. 3,952 shares are taken 
up, 1,925 being considered fully paid. Upon 1,447 
shares the full amount has been called, and upon 580 
shares 15s. per share has been called. The calls paid 
amount to £1,766 15s., and unpaid to £115 5s. 

An agreement of 29th ult. (filed on the Ist inst.), 
between this company and its managing director, Mr. 
H. Newman Lawrence, provides for the allotment to 
the latter of 100 fully paid shares of £1 each in satis- 
faction of a portion of his salary for the year ending 
25th March, 1889. 


Ward Electrical Car Company, Limited.—The regis- 
tered office of this company, formerly at 9, Warwick 
Street, Regent Street, is now situate at 38, Gracechurch 
Street. 


Kensington and Knightsbridge Electric Lighting 
Company, Limited.—The registered office of this com- 
pany is now situate at 148, Brompton Road, S.W. 


Kensington Court Electric Lighting Company, 
Limited.—The registered office is now situate at 148, 
Brompton Road, S.W. | 


NEW COMPANIES REGISTERED. 


Electric Welding Company, Limited, — Capital. 
£460,000, in £10 shares. Objects: To acquire inven- 
tions relating to the utilisation and employment of elec- 
tricity for the purpuse of welding, soldering, forging 
and working metals and other substances, and to the 
production, transmission, distribution and employment 
of electricity. An unregistered agreement with E. 
Fitzmaurice Lenon will be adopted. Signatories (with 
1 share each): T. Willerson, 7, Nightingale Road, 
Clapton; W. Glynn, 14, Little Albany Street, Regent's 
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Park; J. Kayler, 26, Ranelagh Terrace, Leytonstone ; 
R. Gordon, New Malden, Surrey, secretary to a com- 
pany; Hy. Tipple, 44, Elmsdale Road, Walthamstow ; 
Wm. Doherty, 6, Great Newport Street, W.C.; W. H. 
Adams, 168, Friern Road, East Dulwich. The sub- 
scribers are to appoint the first directors. Qualification, 
£500 in shares. The company, in general meeting, 
will determine remuneration. Registered Ist inst. by 
Ashurst Morris, Crisp & Co., 6, Old Jewry. 


Thorneburry Miners’ Safety Lamp Company, 
Limited.—Capital £50,000, in EI shares. Objects: To 
carry on business as lamp manufacturers, electric and 
general engineers, and to purchase certain patent rigbts 
of James Thorne. Signatories (with 1 share each): 
J. V. Tarner, M.E., 118, St. John’s Road, Lewisham ; 
W. J. Hammond, Red Post Lane, Upton Park; I.. 
Brigden, Crown Hill, Norwood; R. J. Danter, 30, 
Bishop’s Road, Brixton; J. Harper, 55, Bishopsgate 
Street; E. B. Burr, C. E., 85, Gracechurch Street; R. 
Davey, 24, Upper Kyverdale Road, Stamford Hill. The 
signatories arc to appoint the first directors. Qualifica- 
tion for subsequent directors, 500 shares. Remunera- 


tion at the rate of £100 per annum, and in addition, 


10 per cent. of the surplus profits, after payment of 
410 per cent. dividend. Registered 5th inst. by Nasb, 
Field and Withers, 12, Queen Street, E.C. 


CITY NOTES, REPORTS, MEETINGS, &c. 


Tun Maxtm-Weston ELECTRIC Company, Limitrep.—What a 


terrible confession of incompetency is the report of the directors 
of this company just recently issued. From bad to worse, through 
reconstructions, reorganisations and fresh issues of capital, this 
fateful company has continued its downward path. Directors 
went and others came, but still the unfortunate course of events 
changed not. That a loss of £1,019 can have been made on the 
small amount of work undertaken seems quite incredible, the 
rent and taxes notwithstanding, and when this sum has added to 
it the directors’ fees and office expenses, &c., the loss on eleven 
and a half months’ working assumes the important likeness of 
£3,332. There is, and has been for some time past, no doubt 
in our minds that the only course open for the shareholders 
is to bring about the liquidation of .the company. In Mr. 
Swabey’s early days of office it was patent to us, and we 
A financial contem- 
porary in an article on this subject says, “It must be either 
that its patents are of no value, or that the management is 
altogether bad.” Perhaps our contemporary would have been 
nearer the mark if, instead of the word “or,” it had used the 
word “and,” at the same time omitting the word “ either.” 
We know of no patent cf this company which at the present 


time can be considered valuable, and as for the manage- 


ment, it has, we think, condemned itself irretrievably. Were 
it not that the whole matter is so hopeless, we would ask of 
the auditors—who, by the way, are, we believe, the accountants 
also of the company—some pertinent questions respecting the 
assets, but no good can come of such queries or of answers to them ; 
there is nothing possible but to sell the skin and horns and bury 
the carcase as decently as may be. 


Maxim-Weston Electric Company, Limited. 


THE report of the directors, to be presented at the ordinary 
yeneral meeting of the company, to be held at the Cannon Street 
Hotel, to-day, states that the directors beg to submit the accounts 
made up to 3lst December, 1889, together with the auditors’ 
report.. The directors have delayed calling the shareholders to- 
gether in anticipation of being able to report the result of the 
action against the managing director of the late company. That 
action is, however, still pending. The directors, in consequence, 
are unable to comment upon matters which are still the subject of 
litigation, and refrain from now giving to the sharehulders so full 
an explanation of the position of the company as they would 
wish. The directors share in the regret which must be felt 
by every member of the company at the result of the company’s 
operations. 

The two directors retiring, under the articles of association, are 
Messrs. John Marks‘and James G. Couchman. 

The auditors, Messrs. Boyce and Ramsay, retire in accordance 
— h the articles of association, and offer themselves for re- 
election. 


| 


The profit and loss account from January 17th to 
31st, 1889, is as follows:—To loss on works, £1,019 15, 9d. 
directors’ fees, £458 63s. 7d.; salaries of managers, secretar. ani 
clerks, £898 173. 6d.; rent of offices, £112 10s. ; stationery and 
printing, £161 3s. 2d.; advertising, £57 53. 3d.: insurance 
269 68. 6d. ; travelling expenses, £191 18. 11d.; patent fees, 241’ 
legal and professional charges, £315 5s. 7d. ; sundries, 210 45 
total, £3,373 16s. 9d. By transfer fees, £39 163. 6d. in. 
terest, £1 163. 6d.; balance carried down, £3,332 33. Hd.; total 
£3,373 162. 9d. : 


The balance-sheet, 31st December, 1889, consists of — 
Liabilities.— To subscribed capital, 268,755 shares of 33. each 
less calls in arrear (£4 15s.), £40,308 103.; amount paid on 5,826 


shares forfeited, £720 17s. 6d.; balance of purchase price unpaid 


represented by 2s. per share on 37,419 shares unallotted—deduct 
amount paid to dissentient shareholders, 24,183 shares at Js, 6d. 


(£1,813 143. 6d.), (£1,928 3s. 6d.) ; add amount realized on sale b 


liquidators of previous company of 12,045 shares (£872 124, 6d.) 
£2,800 163.; reserve fund,“ £1,939 93. 3d.; sundry creditors 
£2,390 183. ; total, £48,160 10s. 9d. ‘a 

Assets—By plant and machinery,“ £2,182 Os. 3d.; stocks 
£4,735 Os. Id.; furniture and fittings, £426 193; stock of 
stationery, £10; patents,* £26,500; book debts of previous com. 
pany unrealised,* £4,940 13s. 6d. ; sundry debtors, including cost 
of installation, £1,582 123.; cash at bank and in hand 
£4,451 23. 2d. ; balance of profit and loss account, £3,332 33. 94. . 
total, £48,160 10:. 9d. ; 


* See auditors’ report. 


AupiTors’ Revorr. 


We have examined the accounts of the company for the peri 
from the 17th January, 1889, to 3lst December, 1889, and com- 


' pared the accompanying balance-sheet with the books, and beg to 
report as follows :— 


he plant, machinery and stock have been valued at the same 
prices at which they were taken over from the previous company. 
Nothing has been allowed for depreciation. 

The patents are put down at £26,500. This is the nominal 
amount which they cost the company, such amount representing 
the difference between the estimated value of the assets and 
liabilities of the previous company at the date of the transfer: 

We are informed that many of the patents had been allowed to 
lapse prior to the formation of the present company, and that a 
law suit is pending with regard thereto. : 

The book debts of the previous. company, unrealised, amounting 
to £4,940 133. 6d., include goods in the hands of agents abroad, 
and cash deposited in the bank and in Court, pending the result 
of the Watt actions. Of this amount only a small proportion can 
be considered good. 

A reserve fund was created at the date of the transfer to the 


present company, to cover any deficiency that might arise on the 


realisation of the previous company’s assets and the costs of recon- 
struction. To this account have been charged all losses upon the 
realisation of such of the book debts as had been settled up to 
31st December, 1889, the costs of reconstruction, claims upon the 
previous company paid, and £157 10s. voted by the shareholders 
as the remuneration of the liquidators. The balance of £1,939 98. 3d. 
remaining to the credit of the reserve fund is not sufficient w 
meet the deficiency upon the remaining book debts of the previous 
company, and the costs of pending law suits. 

Subject to the above observations the balance-sheet sets forth 
the position of the company’s affairs as shown by the books on the 
3lst December, 1889. 

Boyce & Ramsay, 
Chartered Accountants, Auditors. 
2, Metal Exchange Buildings, E.C., 

April 28th, 1890. 3 


The West India and Panama Telegraph Company. 


Tne twenty-sixth ordinary general meeting of the shareholders 
was held at Winchester House on Wednesday last, Mr. C. W. 
Earle in the chair, to receive the report and accounts for the six 
months ending December 31st, 1889, copy of which appeared in 
our last issue. : 
The Chairman felt bound to confess that the reprit caused 7 
some disappointment. He did not allude to any falling off o 
traffic, because in that respect it compared favow ably with 5 
very largely increased traffic of the corresponding period of las 
year, which also showed considerable increase upon the previous 
corresponding one. He referred to the increased expenditure for 
repairs. This time last year he had expressed the conclusion t 
the large expenditure made in putting down new cable, and the 
experience gained of the seas in which tlie company’s cables lay, 
would keep down the expenditure under this head. It was 
appointing, therefore, that that expenditure had in this half-year 
rather exceeded the average. At their last meeting the directors 
had been urged to do away with, if possible, one of the two repairing 
ships. The experience of the past half-year would convince thew, 7 
thought, that it was impossible to foretell what might happen. Uf 
to the month of September only four interruptions occurred © 
on the 2nd December the Jamaica-Porto Rico cable was interrupte 
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the 6th December the St. Thomas-St. Juan was interrupted, 
— on the same date the same thing happened to the Jamaica- 
St. Juan. On the 13th of the same month the St. Vincent- 
Grenada, and on the 17th the Trinidad-Demerara were inter- 
rupted; on the 18th the Martinique and Sta. Lucia was inter- 
— with all this, the only colonies cut off from tele- 
sphic communication had been Sta. Lucia, St. Vincent and 
bados for one day, and the colony of Demerara for fourteen. 
The rapidity with which the repairs were made reflected great 
credit upon the captains and crews of the repairing vessels ; but 
it was a very serious lesson, as showing how impossible it would 
bave been to have done with only one ship. The fact of those 
repairs having made it necessary to put down no less than 77 miles 
of cable, relieved them from the necessity of adding to the reserve 
fund. The colonies of Barbados and Demerara were two of their 
principal customers ; they only had single cables, and, unfortu- 
nately for the company, occupied a terminal position. The fre- 
quent interruptions in their cables caused them considerable dis- 
satisfaction; they immediately stopped the subsidy to the cable 
interrupted, and, of course, a good deal of traffic was put a stop 
to, although sloops were put on to carry messages and keep up 
communication as far as possible. The result was that the company 


had offered to extend to those colonies the advantage of a duplicate 


cable on their assuring the company of their subsidies for a period 
of ten years. Their offer had been virtually accepted by the local 
legislatures. A French company had recently laid down a cable 
between the French colonies of Martinique and Guadaloupe, which 
formerly paid the company a subsidy of £2,000 a-year each. The 
company’s contract with Martinique expired at the close of last 
year ; that with Guadaloupe would expire shortly. At the com- 
mencement of the year the company made a new contract with 
Martinique, which subsequently revoked it at the instance of the 
French Government, after the company had performed its part 
of it for three months, and with a stroke of the pen deprived the 
company of its subsidy for commencing its services. He only 
wished the English Government and colonies would show a like 
preference for English enterprise. With reference to the Interna- 
tional Telegraphic Conventions, he stated that the directors had 
resolved on this occasion to depart from the usual practice of 
having the company represented by outsiders, and that he him- 
self would represent the company at the Convention. They had 
been impelled to this course by the circumstances of the French 
competition referred to above, and also by the fact of the Spanish 
colonies having joined the Convention. He observed that it went 
rather against the grain to pass six weeks at a hotel in Paris, and 
he hinted at an early relinquishment of the duties of chairman of 
thecompany. He then moved the adoption of the report and 
accounts, and the payment of 6s. per share upon the first pre- 
ference shares for the six months up to December, 1889, and one of 
278. 6d..on account of arrears on the second preference shares for 
the same period. . 

In reply to a shareholder, the chairman stated that the com- 
pany’s extent of submarine cable amounted to 4,000 miles; to 


another he said there was nearly £20,900 still due to the second 


preference shareholders; to another that the interest on the depre- 
ciation fund was added to that fund, and not to general revenue ; 
and to another shareholder that the lengths of cable they pro- 
posed duplicating amounted to 100 miles and 300 miles respec- 
tively. Asked whether the directors contemplated litigation with 
the French company, he replied that they would do nothing that 
would involve the company in useless litigation. He further 
stated that the expenditure upon ships and cables in the last year 
had been very little in excess of the normal expenditure during 
the previous fiftten years. 

The motion was then put and carried; Sir James Anderson and 
Mr. William Andrews were reappointed directors, and Mr. Jno. G. 
Griffiths, F. C. A., auditor, and the meeting broke up with a vote 
ok thanks to the chairman and directors. 


House-to-House Electric Supply Company, Limited. 


Tus second annual meeting of this company was held at the works, 
ere Brompton, on Monday last, Mr. Hy. Ramié Beeton in the 
chair. 

The Secretary read the notice convening the meeting. 
The Chairman: The first observation which I have to make 
in regard to the accounts is that in the early stages of 
our business the capital expenditure is necessarily out of 
Proportion to the earning capacity, and for this reason. We 
are called upon to meet, in the nature of the case, a pro- 
gressive demand; and the form of supply which is most econo- 
mical in the case of a large demand is different to the one which is 
most economical in the case of a smaller one, so that we are prac- 
tically obliged, in the first instance, to adopt a capital basis which 
is adapted to an ulterior rather than to an immediate revenue. 

his being so, the justification of our accounts is to be sought at a 
point more or less removed. We must be content to-day if we are 
n 8 position to predicate with certainty that the course of our profits 

ul be such as to permit a reasonable dividend in the near future, 
with the assurance of an improvement later on. Now, our present 
Plant Js equal to the supply of twice as many lights, and our capital 
capacity is equal to the supply of three times as many lights as we 
have on our existin g circuit ; and this notwithstanding the fact that 
we have connected, on an average, about a thousand lights per 
month. I think that these figures are evidence that our progress up 
to the present has been satisfactory, and I think, also, that we may 
look forward to a steady progress in the future. It is always dau- 


zerous to prophesy, and never more so than in the case of a new 
industry, in which the conditions are without precedent, and in 
which a very limited experience is available to guide us; but I 
can say with some degree of confidence that if the rate of progress 
which has prevailed in the past is maintained in the future, that 
in twelve months from to-day we shall be in the enjoyment of a 
demand which will ensure us a fair dividend on our capital, and in 
two years from the present time our profits would be as much as 
it would ever be prudent to distribute. We could have wished 
that our p ad been greater than it has been; but 
even in a rich residential district like ours, we find that 
there are many causes which operate to deter custom. In 
the first place, it is our peculiar misfortune that we 
have to suffer, instead of nefiting, by the faults of 
those who are engaged in the same line of business. It 
is unfortunately true that whereas we ourselves have never 
had a failure of the lights, yet the fact that some of the 
other supply companies have notoriously blundered has deterred 
many people, even in our district, from becoming customers. 
They naturally hold off until they can feel more assurance 
of continuous and reliable liyhting. Then, again, we have to 
contend with the expense of installing the light, which, of course, 
operates with added force during the lifetime of existing gas- 
fittings, and during the eur em portion of short leases ; and 
lastly, we have been prejudiced by an unfounded scare, which has 
been fostered by interested and unscrupulous persons, of the 
danger of the current. But, notwithstanding these obstacles, we 
have confidence in the future of electric lighting. The electric 
light is healthful, and it is clean, and these are advantages which 
many can afford to pay for, and which, when an increased demand, 
has enabled us to reduce the cost of production, we hope to bring 
within the reach of more. As an indication of the confidence 
which is felt by our neighbours in our future, I may mention that, 
so far as we are aware, every new building in the district is bein 
wired for the electric light, and no gas-pipes are being admit 
at all. Moreover, we are not only in a position to supply both 
arc and incandescent lighting, but also motive power; and already 
we have been asked to provide for this class of customer among 
the business premises which we serve. I am afraid some of the 
shareholders have felt that the attendance here to-day has been 
somewhat inconvenient, but the directors felt that it would be an 
advan „and, haps, a compensating advantage, that tbey 
should be able to visit the district and inspect the station. What- 
ever anybody else may say about us, I think everyone will 
recognise the excellence of our station; and, after all, mechanical 
efficiency is the foundation of prosperity in every business. Our 
dynamos, which I hope you will soon see, are working now, as they 

ways have done, noiselessly, and with a minimum of supervision, 
and they have never had any repairs; and, indeed, no work has 
been spent on them whatever since they have been started. 
The excellence of our work, and the unrivalled experience 
of our engineers, have induced us not only to anticipate 
success in the field of supply, but also to look forward to 
building for others similar stations to that which we have built for 
ourselves. We believe that those who are engaged in overcoming 
the daily diiliculties of supply, and who are called upon to meet thr 
constantly varying conditions of the industry are best qualified 
to undertake the work of construction, that no engineer, whatever 
his theoretical experience, and that no construction company, 
however extensive its work and resources, can compete in the 
knowledge which is necessary to the successful establishment of a 
central station with those who, like the engineers of the House to 
House Company, have been engaged in planning and constructiny 
the earliest and most successful stations, and in conducting their 
operations ever since. Possessed of these qualifications, and 
encouraged by the action of the Board of Trade in allotting the 
metropolitan area, we have formed provincial companies with a 
view to developing electric lighting generally and promoting the 
system and interests of the House to House Company in particular 
in those cities and towns in the United Kingdom. To this end we 
have appointed qualified agents who have visited our stations, who 
have acquired a knowledge of the industry, and who have formed 
confidence in us. These agents, acting on behalf of such com- 
panies, have sought the permission of the local authorities in all the 

rincipal centres to apply for statutory powers, and in so doing they 
Le neglected no opportunity of bringing the merits of our station 
under the notice of deputations from the local authorities. We hope 
and believe that: the expenditure which we have incurred in thix 
direction will bear good fruit, and in support of this expectation I 
may mention that we have already obtained the requisite sanction 
of many local authorities, and in other cases where such sanction 
has been withheld, we believe that if the local authority undertake 
the lighting themselves we shall obtaia the work of erection of 
their station, and if they neglect to apply for statutory privilege 
we have the assurance of the Board of Trade that any applica- 
tion for provisional order which we ourselves may make, due 
regard will be had to the fact that we have been at considerable 
expense, and that we have complied with the rules of the depart- 
ment. With the growth of this branch of our business, the 
directors are of opinion that it will be desirable to separate the 
supply on the one hand from engineering or construction on the 
other, and they have had several plans under consideration to 
this end which, when the time comes, they will submit to the 
shareholders ; and with these few observations I move, “ That the 
report and accounts be received and adopted.“ 

Mr. Robert Hammond, in seconding the resolution, said he felt 
that, after the exhaustive speech of the chairman, there was 
little to be added; but he should like to draw the attention of 
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the shareholders to one or two points in the report, and to 
emphasise them ; the first was that they had only for a very short 
time been in possession of Parliamentary powers. It was true 
that the company was formed two years „but it very soon 
became apparent, with the very stringent rules which the Board 
of Trade put forward in regard to overhead wires, that the com- 
pany’s system must be by underground wires, and though they 
a À application to the vestry in June, 1888, various forms had to 
be gone through before they could finally get—what they have got 
—an Act of Parliament. Practically, they did not start until 
November last, and he was inclined to take a more sanguine view 
of the progress made than the chairman had put forward. He 
considered it would be absurd, at the beginning of a 42 years’ 
tenure, to judge of their future business by the few paces that they 
had made upon it. They would see, if the er at the map to 
which the speaker referred, the growth of the undertaking since 
November. Having arrived at the state of things by which they 
could claim that they had got a revenue which covered all working 
expenses and establishment charges, they had done exceeding] 
well after six months’ work, and at the outset of a career whic 
would last 42 years. He thought the plans referred to shewed 
very material progress, and he felt that at the end of a year the 
present works would not be sufficient to cope with the demand, 
and, as foreshadowed in the report, they would, as business in- 
creased, be obliged to increase machinery. Going back to the 
formation of the company, he would point out to the shareholders 
that the directors had fully carried out the programme laid down. 
Tbe company was formed for the purpose of founding supply 
stations ; it was not established, as most electrical light companies 
were, for the purchase of patents, that was carefully avoided, 
and the money asked for had been used for founding stations. By 
the sample work done, they had prepared the ground for a number 
of sub companies, which he trusted would be subscribed for in the 
various districts, and bring them increased tusiness. He drew 
attention to the fact that not a single director had received any fees 
since the establishment of the company That seemed to him 
to say that the best interests of the company were in the hands 
of the directors. In conclusion, he looked forward with a great 
deal of confidence to the future, and had much pleasure in 
seconding the resolution, which was carried unanimously. 

Mr. Beeton and Mr. Hammond were re-elected directors, and 
also the auditors, Messrs. Theobald Bros. and Miall. 

_A vote of thanks to the chairman concluded the meeting. 


The Great Northern Telegraph Company of 
Copenhagen. 


We have been supplied by the company with the following 
abridged report of the general meeting held at Copenhagen on the 
26th of April, 1890, M. F. Zahle, presiding. 

The Chairman, C. F. Tietgen, Esq., in accounting for the work- 
ing of the company during the year 1889, first referred to the state 
of the company’s cables, which, unfortunately, had left much to 
be desired during that period, particularly in Europe, where the 
cases of interruptions had mena — 19. Of this number 15 had 
fallen upon the three cables in the southerly section of the North 
Sea, the most southerly cable being that which connects France 
with Denmark, whilst the two others connect England with Den- 
mark and Sweden. Nearly all these breakages had been caused 
by the trawl fishing apparatus, which is still allowed tc damage 
the cables with impunity, as the international legislation for 
the protection of submarine cables had not yet been extended 
to a control of fishing appliances. This regrettable fact had 
already been mentioned at the Conference held in 1883. The 
effects of the circumstances referred to, in addition to the 
constantly increasing traffic, would render it necessary for the 
company to lay two new cables in the North Sea, one between 
France and Denmark, in order to duplicate the Calais-Fanoe cable, 
the only one of the company’s cables which bad not yet been 
duplicated ; and the other between England and Sweden, in order 
to ensure the transmission of the traffic between England and the 
north of Europe in the most efficient manner. Preliminary nego- 
tiations with regard to this subject had already been progressing, 
and the company would do its best to accelerate the realisation 
of its projects, more particularly as, during the early part 
of the year 1890, frequent interruptions had also occurred. In 
the Far East, the interruptions of the cables had been less 
frequent, the number having amounted to seven, none of which 
had interfered sensibly with the regular transmission of the traffic. 
In Europe, the 7 cable steamer, the H. C. Orsted, had 
been in activity for 165 days during the year, and in the Far East 
the Store Nordiske had been altogether on active service for 171 
days. The working of the lines had throughout been very satis- 
factory. Thanks to the efforts of the Russian Telegraph Adminis- 
tration, and to the introduction into Siberia of the Wheatstone 
system, the traffic between Europe and the Far East, transmitted 
by the Wladiwostock route, had been carried with a regularity, 
speed and correctness which had left little to be desired. The 
traffic revenue had reached about the same amount as the com- 
pany earned in the good years of 1884 and 1885, before the tariff 
reductions introduced at the Conference of Berlin came into force. 
The company’s position in China had not changed since last year’s 
meeting. At the invitation of the Russian and Chinese autho- 
ities 1he company bad, during two months last autumn, discussed 


the modifications desi (d to be introduced into the projected con- © 


vention, which was signed at Chefoo in 1887 ; but notwithstanding 
the fact that the company had acquiesced in all the demands of 


— 


the said authorities, new obstacles to the final conclusion of the 
affair had arisen. They did not yet know the nature of 
obstacles, for which reason they would prefer not to form 
any opinion as to the chances of arriving ata satisfactory solution, 
The company had acquired in Copenhagen a building site, situated 
at No. 26, Kongens Nytorv, and adjoining their present offices for 
the purpose of erecting a building where the administration, 33 
well as the mechanical workshops of the company could be located 
in a more practical manner than at present, and notably less sub. 
ject to the danger of fire. This measure had become a necessi 
on account of the development of the administration and the 
large increase of the archives during the progress made by the 
company in the course of the last 20 years, they had been in exist. 
ence. The building operations had already commenced, and it 
would thus be explained that a somewhat larger amount than 
usually had been carried forward in order to meet the current 
expenses under this head. A rather larger amount than usual 
had been withdrawn from this fund in order to defray the expense 
of 100 nautical miles of spare cable, to be employed in strengthen. 
ing the cables in Europe. The laying of the two new projected 
cables already referred to would absorb, in the current year 
another important amount from the reserve fund; probably, in. 
cluding everything, not far from £200,000. It would, therefore 
have been imprudent to add less to the fund than the same amount 
as in previous years, the more so as they were on the eve of an 
international telegraph conference, the decisions of which might 
possibly affect the revenue of the company, as had happened 
before at the telegraph conference held at Berlin in 1885. This 
time the conference would be held in Paris, and would be opened 
on the 15th May next. All the administrations of the different 
States, as well as the representatives of the private telegraph 
companies, had been invited to take part therein. On the occa- 
sion the company would, as usually, be represented by the 
managing director. | 


The following resolutions were unanimously carried at the 


general meeting, to the effect :— 

“That the report and balance sheet were adopted, and that dis- 
charge was given to the board of directors.” That the retiring 
directors, C. F. Tietgen, Esq., and Capt. E. Suenson, D. R. N., were 
re-elected as members of the board of directors.” That A. 
Berner, Esq., and S. Bille, Esq., were re-elected as auditors of the 
company.” | 


Submarine Cables’ Trust, 


THE nineteenth ordinary annual meeting of certificate holders was 
held at Winchester House on Wednesday last, noon, Sir John 
Pender presiding, when the following report of the trustees was 
laid before the meeting :—‘‘ The accounts for the financial year, 
to 15th April, 1890, are submitted herewith. The revenue for 
this period, including the balance of £165 1s. 6d., brought 
from the previous accounts, amounted to £23,259 63. 10d. The 
coupon due on 15th October, 1888, was paid in two instalments, 
viz., £2 128. 6d. on 15th April, 1889, and the balance of 7s. 6d. on 
15th May last. The first payment of £2 123. 6d. was included in 
the previous year’s accounts, but the balance of 7s. 6d. was a 
charge against the revenue for the past year. The expenses of 
the trust amounted to £1,274 Os. 5d., and the payments on 
account of the coupons to £21,553 17s. 6d., together 
£22,827 17s. 11d., leaving a balance of £431 83. IId. to be 
carried forward. In addition to paying the 7s. 6d. outstanding on 
the October, 1888, coupons, the coupons due on April 15th and 
October 15th, 1889, have been met in full out of the revenue for 
the past year. Thecertificate holders have thus received interest 
at the rate of 62 per cent. in the past year, as against 53 in the 
previous year. The coupons due on April 15th, 1890, are in 
arrear, and will be paid as soon as the trustees have sufficient 
money in hand for the purpose. The trustees regret the loss 
sustained in October last by the death of Sir Daniel Gooch, Bart., 
who was connected with the trust since its formation. The 
trustees do not recommend that the vacancy thus occasioned in 
their number be filled up, the remaining trustees being quite 
competent to manage the trust. An appreciable saving in the 
expenses will thereby be effected. A table showing the original 
and present: investments of the trust is appended to this report. 
The meeting will have to elect two auditors for the current year; 
Mr. John G. Griffiths and Mr. John Gane offer themselves for re 
election.“ 
After the usual formalities, : 
The Chairman said the accounts compared very favourably with 
those submitted at the last meeting. The revenue amounted & 
£23,094, as against £19,118 of the previous year, or an increase of 
£3,976. The expenses were £1,274, as against £1,383 last year, 
or a diminution of £109; the Trust, therefore, was some #4, 
better off. As stated in the report the certificate holders had 
received interest at the rate of 63ths per cent. this year compa 
with 55ths per cent. last year. The trustees hoped to continue to 
pay at the same ora higher rate until they had liquidated the 
coupons now in arrears, after which they would revert to the 
regular interest of 6 per cent., which, under the trust deed, was 
cumulative. As they were aware, the revenue of the company 
depended entirely upon the prosperity of other submarine com- 


panies, which were all at the present time working in harmony. 


There was no active competition, and consequently no cutting 


rates. So long as the submarine companics worked in what he 


called this satisfactory and businesslike manner, the chances prior 
that the shareholders would be large benefitters. This was J 
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one of those trusts whose income, more or less, fluctuated accord- 
ine to the prosperit of other companies. As he had often said, 
— telegraphy was becoming a necessity of the nations of 
os world. Those who used it could not give it up, and there was 
always a new crop of people coming up who found that to live in 
pasiness they must use the telegraph. ‘Therefore, seeing that 
their submarine system had touched every civilised part of the 
world, he believed that their Submarine Cables’ Trust was one of 
those that would benefit materially from submarine progress 
and the extension of commerce throughout the world. He moved 
that the report and accounts of the trustees be adopted. 

The Ma quis of Tweeddale seconded the motion, which was 


agreed to. 
Messrs. Jno. G. Griffiths, F.C.A., and Jno. Gane, F.C.A., were 
inted auditors at a salary of £25, and the meeting broke up 
with a vote of thanks to the chair. 


Brazilian Submarine Telegraph Company. 


hirty-third ordinary meeting of this company was held at 

5 House on Wednesday last, under the presidency of 
Right Hon. Viscount Monck. 

The Secretary having read the notice convening the meeting, 

The Chairman said he had nothing but congratulations to offer 
the shareholders on the state of affairs which the report and state- 
ment of accounts disclosed. During the half year they had paid 
a dividend, they had largely increased the reserve fund, and 
À portion of the first class debentures had been paid off. 
Altogether the income was coming in a very satisfactory manner. 
He might state incidentally that the income was coming in quite 
as well at the present time, they having received almust 
the same sum which was received last year for the same 
mag . Under those circumstances he really had not much to say. 

e did not think the shareholders would object to a monotony, 
when it was a monotony of prosperity, and when the figures were 
always on the right side of the account. The only subject to which 
he would refer in addition to these matters, was that the accounts 
showeda slight increase in expenditure, partly due to the necessity 
for making new buildings for the accommodation of the staff in 
some of their tropical stations, and partly to legal expenses 
incurred in London. In conclusion, he referred to the competition 
to which they might be ex d when the concession concluded, 
which would be in 1892. They could not, of course, prevent the 
Brazilian Government or anyone else starting new lines to com- 
pete with theirs; all that could be done was to exercise the 
greatest supervision and care, and see when the time arrives that 
the company was in the best position to meet any competition 
which might arise. This matter constantly engaged their 
attention, and he trusted they would be able to overcome the 
difficulties. With these remarks he would propose the adoption 
of the report. 

Mr. Youle seconded the resolution, which, after some remarks 
from shareholders, was adopted. 


The West Coast of America Telegraph Company, 
| : Limited. 


Tae directors’ annual report to be submitted to the meeting on 
May 14th states that the gros: income of this company for the 
year ending 31st December, 1889, was £84,457 133. 1d., against 
£65,714 153. 4d. for the year ending 31st December, 1888. 

Adding £480 38. 9d. brought forward from previous year, 
makes £84,937 163. 10d., and after deducting from this the deben- 
ture interest and all other charges, and the two dividends of 58. 
each paid in July, 1889, and January, 1890, respectively, there 
remains the sum of £30,517 10s. 3d. Out of this: amount the 

tors have transferred £25,000 to the reserve fund, bringing it 
up to £64,000, and recommend the distribution to the share- 
holders of 23. per share as bonus, payable on May 21st, to write off 
22,000 from the value of the repairing steamer Retriever, thereby 


reducing her valuation in the books of the company to E15, 000, 


and leave £517 103. 3d. to be carried forward. 

The directors considered it prudent to add the above large sum 

reserve owing to renewed threats of competitions, which, it 
— out, would considerably diminish the revenue of the 

y. 

The land line to Santiago, mentioned in last year’s report, has 
proved a satisfactory investment. . 

The cables and repairing steamer are kept in perfect working 


Mr. Henry Roberts and Mr. Frederick Walters are the directors 
105 in rotation, both are eligible and offer themselves for re- 


The auditor, Mr. J. Weise, of Messrs. Turquand, Voungs & Co, 
retires, and is eligible for re-election. 


The Western and Brazilian Telegraph Company, 


Limited, 


Tur directors’ report to be presented at the nineteenth ordinary 
general meeting of the company to-day states that the total earn- 
gs amount to £86,403 03. 7d., as against £112,250 63. 11d., 
Das a decrease of £25,847 63. 4d. compared with the half year 
= ecember 31st, 1888. It will be observed that this decrease is 
uch less than could have been expected when the shareholders 


met in November last; this is mainly owing to the y in- 
creased take during the last two months of the year, viz., November 
and December. 

The working expenses amount to £40,391 118. 9d., as against 
£31,220 43. 2d., an increase of £9,171 7s. 7d. 

Including the amount brought forward from June 30th, 1889, 
(£4,072 93. 8d.) and the dividend received upon the shares held in 
the Platino Company, the balance to the credit of the revenue 
account is £57,462 18s. 6d., from which has been deducted £13,500 
for debenture interest, £7,500 for the renewal fund and £5,600 
for the debenture redemption fund. This leaves £30,862 183, 6d. 
The directors now recommend the payment of a dividend of 6s. 
per share free of income tax on the ordinary shares for the half 

ear, making with the dividend paid in November, £4 per cent. 
— the year, leaving a balance of £3,248 163. 6d. to be carried 


0 

Under abstracts A and C.“ Expenses at stations and in London, 
the outlay is practically the same as for the corresponding period, 
which is a satisfactory feature considering the additional + work 
done. In fact, out of the increased expenditure of £9,171 7a. 7d, 
£7,281 93. 7d. is attributable to the necessity of chartering a cable 
steamer to fill the place of the Norseman called home for repairs ; 
this was of course imperatively necessary for the protection of the 
revenues, and has already been approved by the shareholders. Of 
the remaining increase £928 143. 11d. is for additional cable used 
in repairs; £78 15s. for auditors’ fees and £809 11s. 1d. for in- 
creased amounts set aside for depreciation of company’s ships. It 
will be remembered that the strikes at Leith delayed the repairs 


to the company’s ss. Norseman, which increased the amount pay- 


able under charter. The Norseman returned to her station last 
November and the Buccaneer was immediately disc . 

In the case of shares which have been divided into preferred 
and deferred, 1s. 6d. per share of the dividend now recommended 
will be payable to the preferred shareholders, and 43. 6d. per share 
to the deferred shareholders. | 

The first annual drawing of the A and B debentures took place 
at the company’s offices on January 24th last in the presence of 
Mr. W. W. Venn, jun., notary, when debentures amounting to 
£11,200 were drawn, and have since been paid off at par. 


The shareholders are aware that since the last meeting great | 


changes have taken place in the Government of Brazil. 

With a view to further the shareholders’ interests the full report 
of the meeting of the shareholders in November last, containiny 
the chairman’s speech and observations of the proprietors, togethér 
with a synopsis of the company’s case, were submitted to Her 


Majesty's Secretary of State for Foreign Affairs, with a request 


that the influence of the British Minister in Rio de Janeiro might 
be brought to bear thereon. These documents appear to have con- 
vinced the Government here that the company’s case was entitled 
to favourable consideration, and the Foreign Office 9 
instructed Her Majesty's Minister in Rio de Janeiro to use his 
friendly influence on the company's behalf, and the thanks of the 
company are due to Lord Salisbury for the support thus afforded 
to British enterprise. The matter is still before the authorities in 
Brazil, and everything has been done that can be done to bring 
about a favourable reply. ' | 

The dividend warrants will be posted on May 15th, 1890. 

The International Telegraph Conference will meet at Paris in 
May next. The company will be represented, as heretofore, by the 
managing director. | 

The retiring directors are Mr. C. W. Earle and Mr. Henry 
Weaver, who offer themselves for re-election. 

The auditors, Mr. John Weise and Mr. John G. Griffiths, retire, 
and are eligible for re-election. 


Wrexham and District Electric Supply Company, 


Limited. 


Tue first general meeting of this company took place at the 
offices, No. 12, Queen Street, | Wrexham, on Saturday week. The 
notice convening the meeting and also a letter from Mr. Soames 
regretting his inability to attend owing t» absence in Ireland, 
were read by the secretary, and an exhaustive report of the pro- 
ceedings of the directors since the registration of the company, 
and the present arrangements for the proposed works was read 
and — unanimously, also the reports of the engineers 
engaged. 


TRAFFIC RECEIPTS. 


The Cuba Submarine Telegraph Company. The receipts for the month of April 
were £3,600 as compared with £4,06) in the corresponding month of lest year. 
The receipts for the month of January estimated at £3,150 reulised £5,176. 


The Direct un Telegraph Company, Limited. The estimated receipts for 
= month of April — — £1,867 in the corresponding period of 
ast year. 


The Great Northern Telegraph Com Limited. The receipts for the month of 
April amounted to £21,600 ist January—30th April, 1590, £81,800 ; correspond - 
ing months 1489, £84,000 ; do. 1888, £85,200. 


The West Coast of America Telegraph Company, Limited. The gross earnings for 
the month of April, 1890, were £5,275. 


West ar os Panama Felegraph Company, Limited. The estimated traffic recei 
for the half month ended the 30th April, are „ as com 
£3,402 ia the corresponding period of 1889. The January receipts estimated at 
£6,481 realised £6,557. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
* 

Present 3 Stock or Closing Closing Business done 

— Share. (april 90). | 
£ Highest. | Lowest, 

250,000 | African Direct Telegraph, Ltd., 4 p. e. Deb. * nd Bearer 100 98 —101 98 —101 997 

1,549,160 | Anglo-American Telegraph, Limited ‘ie as „ | Stock 50 — 61 50 — 51 
2,725,420 Do. do. 6p.c. referred ous 420 sé „Stock 85 — 86 854— 86} 86} 85} | 
2,725,420 | Do. do. Deferred ... 16 15% | 15 | 

130,000 | Brazilian Submarine Telegraph, Limited eee ess so 10 12}— 123 123— 123 12} 12} | 
99,000 Do. do. 5 p. c. Bonds... 100 101 —103 101 —103 | 
75,000 Do. do. 5 p. c. 2nd Series, repayable J une, 1906 100 105 —108 105 —108 i 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416... eee 3 21— 24 2i— 2} 2,5 23 | 
63,416 Do. do. Preference, Nos. 1 to 63,416 + 2 11— 14 1i— 14 14 > | 

224,850 | Consolidated Telephone Construction and Maintenance, Ltd. . 14/- — u 13 | 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20.000 Stock 51— 54 5j— 5 | 
16,900 | Cuba Telegraph, Limite et 10 11 — 11} 11 — 113 | 
6,000 Do. do. 10 p. e. Preference 10 173— 183 17— 18; 173 17} 

12,931 | Direct Spanish Telegraph, Limited _ (£4 only paid) 5 33— 4] 33— 4} 
6,000 Do. do. 10 p. c. Preference „ 5 9 — 10 9 — 10 | 
60,710 | Direct United States Cable, Limited, 1877 pa de PA 20 103— 103% 10i— 102 103 10} | 

400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,009 …. 00 ese 10 144— 143 134— 14} 143 134 | 
70,000 Do. 6 p. c. Preference 10 141— 15} 14$— 15} 15} 141 | 

200,000 Do. 5 p. c. Dehs. (1877 issue), repay. Aug., 1899 100 106 —109 107 —110 

1,290,000 Do. 4 p. c. Mortgage Debenture Stock Stock 106 —108 107 —110 xd! 109 197} 

250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 14i— 142 14 — 14} 14555 14 a 

320,000 Do. 6 p. c. Debentures, repay. February, 18911 100 100 —102 100 —102 | 

446,100 Do. + p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. ... 1¢0 103 —106 103 —106 106 | 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawings 100 100 —102 97 —100 xd 

367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900. 100 102 —105 102 —105 104} | 104 | 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000 5 41— 5} 41— 5} ö 
46,700 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2 5}— 5 — 6! Sit 558 | 
19,700 | Fowler-Waring Cables, Nos. 301 to 20 000 — ~ mie 5 21— 23 21— 2} | 

180,227 | Globe Telegraph and Trust, Limited on 7 10 81— 94 si— 9 9 8} | 

180,042 Do. do. G p. c. Preference * 10 1474— 155 | 15 154 15 

150,000 | Great Northern Tel. Company of Copenhagen soe 10 153— 16 xd 153— 16 xd) 154 156 | 
40,900 = = 5 p. c. Debs. (issue of 1881) Led 100 102 —105 102 —105 

250,009 do. (issue of 1883) 100 104 —107 104 —107 

9,334 3 * Bat le ad. Ordinary, Nos. 4,667 to 14,000 10 12 — 13 124— 133 | 
5,334 Do. 7p.c 233 Preference, Nos. 2,667 to 8,000 10 11 — 12 11 — 12 | | 
41,600 ner. ré Gutta-Percha and Tele raph Works, Limited . 10 18 — 19 18 — 19 18°; 18} 

200,000 do. 4} Pp. c. Deb., 1896... eee se 100 103 —105 103 —105 
17,000 PE Reon Telegraph, Limited... nt ath, 25 38 — 40 xd 38 — 40 xd 40 
38,348 | London — Telegraph, Limite aes 10 6— 7 6— 7 

109,000 Do. 40 o. 6 p. e. Debentures one 100 107 —110 107 —110 
49,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 .. 10 53— 6 51— 5} 58 | 

386,875 | National Telephone, Limited, Nos. 1 to 386,875 ... de. ae 5 5i— 64 53— 51 513 58 ie 
49,825 Do. New Nos. 386,876 to 436,700 ove ie 5 4k— 5 51— 6 54 
15,000 Do. 6 p. c. Cum. Ist Preference. 10 12}— 12% 121— 123 12} 124 

16,000 Do. 6 p. c. Cum. 2nd Preference (88 only paid) 10 10 — 11 10 — 11 10% 10 

220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 1— jxd 1— xd | 

9,000 — 4 8 7i— 8 xd 7i— 8 xd 8 74 | 
South of En ele one, Lt 1 inar » Nos. 1 to 2,000, , 
209,750 2,501 to 3,500, 93,251 to 300,000 1 | 
20,000 Do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 (£3} only paid) 5 3}— 3} — 3 
3,381 | Submarine Cables Trust bad Cert. 110 —115 110 —115 | 
78,949 | Swan United Electric Light, Limited (834 only paid) 5 44— 4}xd 44— 5 53 45 
37,350 eee Construction and Maintenance, Limited 12 — 46 44 — 46 453 Ady | 

150,000 do. do. 5 p. c. Bonds, red. 1894 100 101 — 101 101 —10t 
55,000 | United Rives Plate Telephone, Limited ... 5 4k— 5 4i— 5 413 43 
146,000 Do. do. 5 p. c. Debenture Stock... … | Stock 90 — 94 90 — 94 
100,000 Do. do. 7 p. c. Debs., Nos. 1 to 1,000 = 100 de ds * ( 
15,609 | West African Telegraph, Limited, Nos. 7 501 to 23,109 10 94— 10; 9 — 10 a 
300,000 Do. do. do. 5 p. e. Debentures 100 99 —102 99 —102 10)} 

30,000 | West Coast of America Limited 10 —.9 61— 71 74 6} 

150,000 Do. 8 p. c. Debs, repay. 1902 .. 100 121 —126 117 —122 120 | lin ( 
64,572 | Western and Brazilian Telegraph, Limited 0 15 103— 11 10}— 11 10% 103 
26,986 Do. do. do. 5 p. c. Cum. Preferred .. 74 64— 7 61— 7 67 b. 
26,986 Do. do. do. 5 p. c. Deferred .. 73 44— 44 4— 4} 
200,000 Do. do. do. Gp.c. Debentures “A, "1910... 100 106 —109 106 —109 
250,000 Do. 6 p. c. Mort. Debs., series B' of ’80, red. Feb., 1910 100 104 —107 104 —107 
88,321 | West India and Panama Telegraph, Limited 10 23— 21 22— 2% 2 23 
34,563 Do. do. do. 6 p. c. Ist Preference 10 114— 12 114— 12 11g 113 

4,669 Do. do. do. 6 p. c. 2nd Preference... 10 14 — 15 14 — 15 8 
1. 336,000 Western Union of U.S. Tel., 7 p. c. Ist Mort (Building) Bonds $1,000 122 —126 120 —125 xd t 
179,300 Do. do. 6 p. c. Sterling Bonds 100 99 —101 99 —101 
42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 5 11— 2 1— 3 | 
| € 
| 
€ 
* Subject to Founders Shares. x 
t 
— — — — — t 
t 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 1 
| 1 
Blackpool Electric Tramway Company, Limited, £10 (£63 paid), 63—73.—Electric Construction Corporation (£10 paid), 93—1C4. 
—House-to-House Company (£5 paid), 5—5}.—London Electric Supply Corporation, Ordinary (£5 paid), 23—24. —Manchester ö 
Edison and Swan Company, £9, (£1 paid), 11/- —12/-. i 


Bank RATE OF Discount.—3 per cent. (17th April, 1890). 
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EDINBURGH EXHIBITION. 


As briefly announced in our last issue, this exhibition 
opened on May Ist with every prospect of a most 
popular and successful career. It is not till this pre- 
liminary ceremony is over that one gets a fair oppor- 
tunity of forming an opinion as to the nature and scope 
of such an undertaking as a whole, and the relative im- 
portance of the exhibits. In our former reference to 
the origin of the movement we omitted to give the 
prominence which it deserves to the name of Mr. A. R. 
Bennett, electrician to the National Telephone Com- 
pany at Edinburgh, to whom the idea first occurred of 
attempting by means of an exhibition to illustrate the 
progress of electricity in England and the United 
States, and at the same time the backward state com- 
paratively of the science in Scotland. Although many 
other considerations have gradually led to the scheme 
being enlarged, still the central and most prominent 
position is occupied by electrical exhibits, and they are 
destined, we think, to be, more than in the case of any 
former exhibition, the centre of general interest and 
attention. In the matter of appearance the buildings 
cannot be said to be very imposing or ornamental from 
any point of view, and their position gives to them an 
unpleasant half-buried appearance. As compared with 
the last Edinburgh Exhibition particularly, the present 
one is very scattered—the distance to be walked from 
the east end of the building to the end of the Ma- 
chinery Hall at the western extremity cannot be less 
than half a mile. Any impressiveness the buildings may 
possess externally is solely due to the extent of ground 
over which they spread. Atthe same time, a fairly suc- 
cessful effort has been made to produce an imposing 
front or ceremonial entrance. In designing this, the archi- 
tect has followed the style of the French Renaissance, 
embellished by an infusion of Eastern architecture. The 


_ façade is composed of two towers, 120 feet high, between 


which is the main entrance, surmounted bya large glazed 
screen, above which stands out a beautifully modelled 
statue representative of Electricity, supported upon the 
prow of a boat. Entering the grand doorway beneath 
this statue, the visitor is in the middle portion of the 
main building, which extends from front to back, a 
distance of 280 feet, and forms with its arched roof the 
most elevated part of the erection. The larger portion 
of this middle building is divided off by a handsome 
triple-arched screen, and forms a grand concert hall, 
with chairs for 3,000 people, having at one end an organ 
(by Eustace Ingram, of London), and platform for 
choir and orchestra to the number of 500. On the east 
of this middle building is the Foreign Section, and 
on the west are the courts devoted to British in- 
dustries. The Sculpture and Art Galleries are entered 
from the end of the British Section, and adjoining 
these there is a building, variously described as the 
Eastern Annexe and North Court, for general exhibits, 
and more particularly for art furniture and its manu- 
facture, 

The portion of the Exhibition so far alluded to 
stands on ground which is divided from the rest of 
the enclosed land by the North British Suburban Rail- 
Way, which is in cutting. Across the railway has been 
erected a level covered bridge, by which access is got to 
the Machinery Hall, and through it to most of the out- 
door attractions, including the telpher line and the 
electric railway. The Machinery and Electrical Hall, 


which is probably destined to be the greatest attraction 


to the visitor, is the most striking structural feature of 
the Exhibition, and is one of the most convenient erec- 
tions ever built for the display of machinery in motion. 
ough smaller in area than the one at Glasgow in 
8, it is superior in many respects to that building. 
he Glasgow Hall, which was syuare, had an area of 
10,00 square feet, while the present one at Edinburgh 
18 only 105,000 square feet; but the Glasgow Hall was 
MConveniently crowded, the roof was low, and the public 
— narrow and ill-arranged. Here, on the con- 
P ry, the hall is of better shape, its length being 700 
eet, with a central span 80 feet wide, and a clear height 
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of 43 feet. On each side of this there is a 20-feet wide 


span, outside which there is a series of bays or gables 
15 feet wide, the total width being thus 150 feet. The 
20-feet spans cover the gangways for the public, 
which make a convenient and roomy promenade. The 
view from end to end of this hall is very fine, 
the roof showing most graceful lines, which fortunately 
have not been interfered with by any tall stands or 
trophies. The display of electrical machinery and ap- 
pliances in this excellent building is believed to be the 
most valuable and most representative collection of 
electrical appliances that has ever been brought together. 
At any rate here will be found illustrations of all the 
most recent applications of electricity to signalling, 
lighting, driving and heating. A shed is annexed to 
the machinery hall for a range of five boilers, and ad- 
joining this is another annexe, called the Railway 
Court, in which is a most interesting historical display 
of locomotive and kindred exhibits. The engines and 
rolling stock include a model of Stephenson’s “ Rocket,” 
resting upon a section of the old permanent way of the 
Liverpool and Manchester Railway—stone sleepers and 
cast-iron rails and chairs ; a complete train of the Old 
Stockton and Darlington Company, comprising an 
engine and tender, a waggon, and a passenger carriage, 
placed upon a similar permanent way; an engine b 
Trevethick, supposed to have been constructed in 1805, 
and made of cast-iron ; and the carriage in which the 
Duke of Wellington, when Warden of the Cinque Ports, 
travelled on the South Eastern Railway. The modern 
examples include specimens of the engines run between 
Edinburgh and London on the West and the East 
Coast route. The Great Western Railway Company 
exhibits the Lord of the Isles,“ an immense broad- 
guage engine, built in 1851, and shown at the Great 
Exhibition of that year, since which time it has run a 
million of miles. | ae 
Mr. A. R. Bennett, to whom we have already referred 
as the originator of the Exhibition, has rendered good 
service as convener of the electrical and lighting com- 
mittee, upon whom devolved the responsibility of 
arranging and carrying out the details of the general 
electric lighting of the exhibition. The original 
idea was to have, in the lighting of the building and 
and grounds, illustrations of as many different systems 
as possible ; but considerations of cost, and the impera- 
tive necessity of economy, led ultimately to the bulk of 
the work falling into the hands of two contracting firms 
who possessed special facilities for the undertaking. 
After advertising for tenders, and after due considera- 


tion, the work was divided intotwo portions, the arc light- 


ing being entrusted to the Brush Electrical Engineering 
Company, and the incandescent lighting to Messrs. 
King, Brown & Co., of Edinburgh, The latter firm 
lights the concert hall, the reception rooms, and some of 
the refreshment rooms and bars, using the Sunbeam 
lamp, which made its first appearance at the Newcastle 
Exhibition in 1887. The buildings for that exhibition 
were put together in a similar manner to those at Edin- 
burgh, and the use of these lamps still more tends to 
remind one of that successful undertaking. The San- 
beam lamp is an excellent exhibition lamp, and has 
deservedly come very much into favour as a competitor 
with the smaller arc lamps. In the concert hall there 
are 81 of these lamps, each of 200 C.P., and in the re- 
freshment and reception rooms 30. Each lamp is pro- 
vided with a separate fusible cut-out, the fuzes being, 
for convenience, clustered at convenient positions on the 
walls, from which the separate wires run to each lamp. 
The lamps are on four circuits, so distributed, that no two 
adjacent spans are on the same circuit. To supply 
these four circuits there are as many dynamos of King, 
Brown & Co.’s make, while a fifth machine is held in 
reserve. The motive-power for driving these consists 
of a Westinghouse engine of 100 H.P., which drives 
four dynamos, and a Robey engine of 25 H.P. nominal 
to drive the fifth. The Robey engine is constracted with 
automatic valve gear of the slot-link die and radius-rod 
type, controlled by a Richardson patent spring governor, 
the cut-off valve of the high-pressure cylinder forming 
an automatic expansion gear, by which the cut-off can 
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be regulated from one-eighth to five-eighths of the 
stroke with very little variation in speed. The cylinders 
are 94 inches and 16} inches in diameter, with an 18 inch 
stroke, and the number of revolutions per minute 143. 
The crankshaft of this engine has an outer bearing. 
Messrs. King, Brown & Co. employed Westinghouse 
engines at the Glasgow Exhibition, and, we believe, 
found them in every way suitable for dynamo driving. 
These engines occupy little space, require scarcely any 
foundations, and are handy for transport. It is claimed 
that while they are neither better nor worse than other 
automatic first-class engines of the same capacity, as far 
as the use of steam alone is concerned, in the matter 
of commercial economy involving the items of fuel, 
oil, attendance, repairs, &c., they are superior to others, 
the idea of commercial economy being in fact the 
principle which is responsible for the existence of the 
Westinghouse engine. 

Messrs. Alley and Maclellan, the makers of these 
engines, are introducing a new high-speed triple ex- 
pansion engine, which they call the Sentinel, and have 
one of 150 H.P. in the Exhibition, alongside the one 
last mentioned. The Sentinel high-speed triple ex- 
pansion automatic engine is a combination of two im- 
provements in the steam engine—namely, the Westing- 
house automatic governor and the Hide Wardrop 
cylinders and valve. The object of the governor is to 
insure perfect control of the steam admission valve, 
and the arrangement of the cylinders and valves to 
insure perfect expansion of the steam, and the vacuum 
is utilised to increase the power. The combination is 
said to result in the greatest possible economy in the 
consumption of fuel, absolute regularity of speed under 
a varying load, and moderate cost. The most economical 
pressure for these triple expansion engines is 140 to 
150 lbs. per square inch. 

With the exception we have named, and some isolated 
installations which will be described separately, the 
general lighting of the building and grounds is under- 
taken by the Brush Electrical Engineering Company, 
their installation comprising about 365 Brush arc lamps 
supplied from thirteen 35-light machines, and two 
15-lighters. The lamps, are of 2,000 C.P., taking 10 
amperes and 50 volts, those in the buildings being 
so arranged that each of every three adjacent lamps is 
on aseparate circuit, so that even if two circuits failed 
every third lamp would still afford a sufficient light. 
In the grounds there are 82 similar lamps, about half 
of which are arranged in groups of three on a sort of 
cage raised on 15 masts, some 60 feet and others 80 feet 
high. These iron masts are of a special construction, 
and contain, inside, all the conducting wires, and also 
the gear for raising and lowering the frame-work on 
which the lamps are fastened. The remainder of the 
lamps in the grounds are suspended from ornamental 
iron brackets fixed on wooden poles 25 feet high. 

Of the dyramos, two groups of six are driven off 
separate lengths of counter-shafting, operated respec- 
tively by two Robey engines, the other three being 
driven when required by three independent engines 
without counter-shafting. The Robey engines are 
the most prominent feature in the display of 
machinery, the two largest being objects of great 
interest to the bystanders. The principal one is an 
80 H.P. nominal compound horizontal fixed engine, 
fitted with Richardson and Rowland’s automatic trip 
expansion gear for securing the utmost economy in 
steam and regularity of running. The cylinders, 
which are steam-jacketted, are 18}-inch and 30-inch 
diameter with a 40-inch stroke. The engine works at 
65 revolutions per minute, and the power is trans- 
mitted from a fly-wheel 15 feet in diameter by eight 
ropes of 1#-inch diameter. The working steam pres- 
sure is 100 lbs. to the square inch, and the maximum 
indicated horse-power is 320. The receiver through 
which the steam passes from high pressure to low 
pressure is superheated by a current of high pressure 


steam from the boiler circulating’ through a coil of 


piping. This engine drives six Brush dynamos. 
The next engine in order of size is a 65 H.P. nominal 
compound horizontal engine, the cylinders of which 


*— 


are 15-inch and 26-inch diameter, steam - jacketted, and 
the stroke 28-inch. The high-pressure cylinder js 
fitted with the trip expansion gear. It makes 86 revo. 
lutions per minute, the fly-wheel is 12 feet in diameter 
and the power is transmitted by 13-inch ropes, The 
working pressure is 100 lbs., and the engine, which is 
capable of working up to 260 H. P., also drives six 
Brush machines. 

The third engine employed in the Brush department 
is a high-speed compound horizontal engine, wor 
up to 28 H. P., cylinders 54-inch and 9-inch diameter 
and stroke 6-inch, the driving-wheel being 3 feet 
6 inches in diameter by 8 inches wide. This engine 
runs at 300 revolutions per minute, and drives direct a 
15-light Brush dynamo. Next in order are two 8 H. p. 
(nominal) vertical engines coupled, with the driving - 
wheel, 7 feet in diameter, between them. The cylinders 
are 94 inches diameter, stroke 12 inches, revolutions 
135 per minute. This engine is capable of working up 
to 32 H.P. In addition, there is another high-speed 
engine of the vertical type, capable of working up to 
44 H.P. The cylinder is 10} inches, stroke 10 inches, 
revolutions per minute 285, fly-wheel 4 feet 6 inches 
by 9 inches broad. This engine is very compact, and 
specially suitable for ship use or in any circumstances 
where great power is required from an engine occupy- 
ing little space. It can work under high steam 
pressure and at various speeds. The whole of the 
dynamos and engines employed in lighting the Exhi- 
bition and grounds are concentrated in the middle of 
the Machinery Hall, occupying a space measuring 
120 feet by 80 feet, which is neatly enclosed by a waiat- 
high ornamental fencing. 

The boiler house is adjacent and contains an open 
dial battery of 5 Lancashire boilers made by Messrs. 
Galloway, of Manchester, of a combined capacity of 
2,000 horse-power. From these boilers practically the 
whole of the steam required for driving purposes is 
supplied, at a pressure of 110 lbs. per sq. inch. 
The shafting used in transmitting the power to the 
different parts of the Hall is entirely of steel. That in 
the Dynamo Court is 4} inches in diameter, the lengths 
being coupled with adjustable loose collars, and it 
makes 230 revolutions per minute. In the Machinery 
Hall proper there are two distinct lines of shafting, 
each 3 inches in diameter, carried on Lancaster and 
Tonge patent adjustable pedestals. The normal speed 
of this shafting is 180 revolutions per minute. The arc 
lights dynamos are driven from a countershaft on which 
there are 13 steel pulleys constructed on a somewhat 
new principle by Messrs. Thomlinson and Walker. 
All the steam traps used at the Exhibition are the 
“ Lancaster” patent high pressure, manufactured by 
Messrs. Lancaster and Tonge, of Manchester. 

A Note of Discord.—This is how the promoters ofithe 
Edinburgh Exhibition designate the action of the 
Electrical Section of the London Chamber of Com- 
merce in advising the electrical trades to refrain from 
participating in the exhibition till the Executive 
Council complied with certain stringent conditions, 
drawn up by a special committee, and submitted to the 
section on the IIth of November last. The effect of 
this action is believed to have acted detrimentally, at 
any rate, for a time, as it induced timid exhibitors who 
were in doubt whether the leading electrical firms 
intended to “boycott” the exhibition, to refrain 
from applying for space. However, it cannot be 
denied that the action of the Electrical Section of 
the London Chamber of Commerce resulted favourably 


to the exhibitor, and secured concessions which are 


likely to become precedents for all future exhibitions. 
The arrangement which resulted from the negotiations 
referred to is that no rent is charged to an exhibitor 
unless the working of the exhibition results in 4 
deficiency. A deposit of 28. 6d. per foot. is taken, but 
is returned in full at the close of the exhibition, 

there is a surplus. In case of there being a deficiency, 
a proportional levy is made upon the amount of f 

deposit. As a regulation tending to a proper distribu- 
tion of profits, and to reducing the outlay of exhibitors, 
it is worthy of being applied in all similar undertakings. 
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The Telephone at the Exhibition.—On the occasion 
of the opening ceremony the Duke and Duchess 
of Edinburgh were invited to listen to a musical 

ormance at Glasgow by means of the telephone. 
The distinguished guests seemed very pleased with 
the proposal, and both held the receivers to their 
while an instrumental band in Glasgow played 
the National Anthem, the loudness and distinctness of 
the music eliciting expressions of surprise and pleasure. 
It had also been intended to telephone an address to 
their Royal Highnesses, but as time pressed they were 
that infliction. The same afternoon a favoured 
few, at Glasgow, were afforded a similar exhibition of 
long-distance telephony. By a special arrangement 
the band stand atthe Edinburgh Exhibition was put in 
telephonic connection with the exchange in Glasgow, 
enabling the subscribers there to hear, with the utmost 
distinctness, the magnificent band of the Coldstream 
Guards playing 50 miles off. 

Where are the Edison Exhibits! This is a question 
that will be asked by many a visitor to the Edinburgh 
Exhibition who read in the journals the announcement 
made some time ago that the promoters of the Exhibi- 
tion had arranged for the transfer to Edinburgh of the 
principal portion of the exhibit shown in Mr. Edison’s 
name at Paris last year. We regret, however, to hear 
that the promise of Mr. Edison that this should be done 
has not been fulfilled, and that, for reasons unex- 
plained, the articles have been sent elsewhere. Col. 
Gouraud was in attendance with the phonograph and 
very anxious to display the wonders of the instrument 
to the illustrious visitors at the opening ceremony of 
the exhibition, but a trifling incident prevented the 
realisation of his hopes, and no doubt reminded him 
of the parable of the ten virgins. 


ELECTRIC TRACTION DATA.* 
By A. RECKENZAUN. 


Or the various questions connected with electric traction, the 
branch to which I have the honour of calling your attention to- 
night, appears to me fundamental to a complete knowledge of the 
subject. It relates mainly to tractive force and mechanical resis- 
tances on tramways. It is a subject which is not as fully appre- 
ciated by electrical engineers as it should be, although it forms 
the very basis of street locomotion, and I venture to say that 
future improvements in the economy of electric traction will in a 
large measure depend upon minute attention to details relating to 
this branch of the science. The very existence of tramways as 
substitutes for the common road, is concentrated in one point, viz., 
the reduction of tractive resistance to a minimum. 

It is a well-known fact that the traction expenses on horse 
tramways constitute about two-thirds of the entire working ex- 
penses, and it has long been the aim of engineers to find an 
economical mechanical substitute for animal power. Electricity 
has found great favour with tramway men in the United States, 
and there is every probability of similar developments in Europe 


at a not distant date. Improvements can only be brought about 


by experience, and experience must be gained in actual practice 
and by careful observation. These, again, can be supplemented 
by data obtained from those who preceded us, and it is my inten- 
tion to bring, in a condensed form, such data, from which you will 
be able to draw your own conclusions, and which will guide you 
in future and progressive efforts. | 

In order to provide facility for traction, we must have a solid 
Permanent way, and excellent rolling surfaces. The practical 
ue of a good 3 surface can scarcely be over-estimated. 

e rails must be rigid, parallel, and fixed to solid foundations. 

America, flat step rails without grooves are used, these offer 

resistance to traction than grooved rails, but, as a rule, they 

are not so solidly laid as English rails. According to Mr. D. K. 

k, the resistance to traction on an ordinary railway may be 

a8 low as 6 Ibs. per ton; but so low a resistance cannot be obtained 

with grooved rails which are exposed to the incidents of mud, 

grit, — and dirt, and which, moreover, have frequent and 
es. 

Mr. Henry Hughes deduced from experiments on tramways a 
tracti ve resistance of about 26 lbs. per ton; often more, occa- 
3 less. Such high resistances as these are readily accounted 
— when it is considered that the flanges of the wheels frequently 

ea bearing on the bottom of the oves, or on the dirt em- 
ed therein, at the same time that the wheels roll on the 


* Paper read on Wednesday, April 30th, before the Old Students’ 
lation of the City and Guilds of London Institute. 
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surface of the rail; for thus the wheel rolls on two different 
radii simultaneously, and grinding of surfaces in contact must 
result. It may also occur that one wheel is running on pad 1 
bearing surface, whilst the other, belonging to the same axle, 
its flange touching the bottom of the groove, when by virtue of 
different circumferential velocities, additional friction is intro- 
duced. Sometimes the rails are a little out of gauge. All these 
circumstances augment the tractive force requisite with grooved 
rails. The horse, if it could speak, would be a good witness, but 
failing his verbal evidence the dynamometer has been consulted. 
Better than the mechanical dynamometer, however, is the am- 
meter. A dead beat ammeter indicates instantly the slightest 
variations of tractive resistances, and I venture to say that it will 
be through the judicious and more frequent applications of this 
instrument that material improvements both in the permanent 
way and in the rolling stock of electric tramways will be effected. 
Probably the most interesting and complete tests with horse 
cars were those made by M. Tresca. He proved, experimentally, 
that the groove in the rail was the direct cause of a large portion 
of the resistance totraction. An ordinary car with its four flanged 
wheels was propelled over the tracks of the Paris-Versailles tram- 
way, and it was found that the average tractional resistance 
amounted to eth of the gross weight, or 22°4 Ibs. per ton. Sub- 
sequently two of the flanged wheels, both on one side of the car, 
were removed and replaced by flangeless wheels, when the resist- 
ance, all other things remaining the same, amounted to only Arth 
of the weight, or 15} lbs. per ton. The gross weight of car and 
sengers was 5°67 tons. These experiments show conclusively 
that at least half the power is wasted in friction between the sides 
of the groove and the wheel flanges. 2 
The force required to start a tramcar and to get up speed is 
necessarily greater than the force required to maintain a given 
speed uniformly. It was found that the starting force is from 
four to five times that necessary for running on the level road. 
Curves also increase the resistance very much. In dry weather, 
on curves of 50 feet radius, the resistance to. traction is doubled, 
and on those of 35 feet radius trebled ; but when the rails are wet, 
this resistance, due to curvature, is considerably reduced. Water, 
plenty of water, on the rails acts as an efficient Jubricant, and you 
will see by statements later on the general effect of wet rails. - 
Short wheel bases, bogies, or radiating axles, render motion on 
curved rails easier, and flexible axle boxes are now greatly 
favoured, especially in the United States for the same reason. 
The effect of gradients is a matter of simple calculation. It is 
the maximum gradient on a given line which determines the size 
and power of the electric motor. Allowing 224 lbs. tractive force 
per ton, we should, have to exert a pull of 134°4 lbs. with a six-ton 
car on a level road. This, at the rate of seven miles an hour, or 
616 feet per minute, would give us 2°5 horse-power effective on the 
axles. If we have to overcome a gradient of 1 per cent., or 1 foot 
in 100, the resistance due to gravity will also be 22˙4 lbs. per ton, 
therefore we shall require about 5 horse-power to pull this car up 
a gradient of 1 in 100. With a 2 per cent. rise the power will be 
three times as great as on the level, and, roughly speaking, each 
per cent. of grade demands as much energy as the propulsion of a 


. given weight on a horizontal road if the speed is to be constant. 


On steep gradients, however, it is customary to run slower, 
whereby some of the energy is saved at the expense of time. 

The time at our disposal will not permit of descriptions of par- 
ticular systems of electric traction, nor of the relative merits of 
each, and we shall confine ourselves entirely to statistics on trac- 
tive force, no matter how this force is transmitted; and we shall 
merely consider the question of moving a given load on a given 
track by means of the electric current. In order to ascertain the 
amount of energy used on electric cars I have made, in conjunc- 
tion with the Electric Car Company of America, a long series of 
systematic tests both on an experimental track built for this pur- 
pose, as also on the public roads under all sorts of conditions of 
traffic. Whilst on the experimental track we could run at any speed 
we liked, and without stoppages ; on the public streets we were con- 
fined to the speed of horse cars in front and behind us, besides 
taking up and putting down passengers and regulating our vehicle 
to the general traffic of some of the busiest streets of Philadelphia. 

This experimental track was laid in an irregularly shaped yard 
as shown on the diagram No. 1, and it was intended to represent 
as difficult a line as is likely to occur in actual practice. Its 
entire length was 1,005 feet, the ends being so joined that the 
cars could circulate continually. Five and a quarter journeys 
round this track represented a mile run. There were four curves, 
two of 50 feet radius, one of 33 feet and one of 100 feet. Tangent 
with the 33 foot curve was a gradient of 4°98 per cent. rise, which 
descended on the other side at the rate of 5°8 per cent., and joined 
the curve with a radius of 100 feet. On this track we carried out 
tests and recorded observations which may be counted by the 
hundred thousands. The following figures relate to experiments 
made with a car in the autumn and winter of 1887—1888. The 
vehicle was an ordinary 16 foot two-horse car, with two axles, one 
motor and a set of storage batteries. It weighed, with several 
men on board, 5°3 tons; its wheel base was 6 feet, and one axle only 
was driven by an electric motor with intermediate spur gearing. 

The rails were the ordinary American flat rails, grooved only at 
and near the curves, which represented a large percentage of the 
entire track. With a set of 84 cells of a nominal capacity of 
150 ampére hours, this car made 230 trips round this track, repre- 
senting an aggregate of 43°8 miles with one charge of batteries. 
The car was only stopped and started fourteen times. The actual 
running time was 6} hours, giving an average speed of seven miles 
an hour. At the commencement the electromotive force of the 
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cells on closed circuit was 160 volts, and at the end 1452 volts, 
the average from actual measurements was 157 volts. The maxi- 
mum current used on the steepest grade was 70 ampéres, at start- 
ing, on the curve or grade, it rose to as much as 120 ampéres. 
The average current consumed was 22°6 ampéres, which corresponds 
to 141 ampére hours taken out of the battery. The current on 
the level road fluctuated between 18 and 25ampéres. The diagram 
(No. 1) representing this track has marked upon it the current 
rates used at the various points of the journey. It will be 
observed that the car ran by momentum during a considerable 
— of the journey, this momentum being acquired during its 

wnward movement upon the 5˙8 per cent. gradient, the brake 
being only slightly applied, and the stoppages during this experi- 
ment, as I have said, were few. 


~ 9 
° 25 
25 
25 


T r T T 25 
ANPÈRES 
DiadRAM 1. 


A mean of 4°75 electrical horse-power was thus expended, giving 
a consumption of 29°69 horse-power hours supplied by the battery; 
and the maximum energy given off at any moment was 10,500 
watts, or 14 electrical horse-power. Allowing an average efficiency 
of 75 per cent. in the motor, and 85 per cent. in the gearing, we 
obtain a total efficiency of nearly 64 per cent. between the motor 
terminals and the axle, or about 3 horse-power available for 
traction. Thus the mean tractive force throughout the 43 8 miles 
run was 160 Ibs., or about 30 lbs. per ton. This is very low, con- 
sidering that out of the entire distance we had only 21 miles of 
tolerably level track, the rest being made up of 3°4 miles of 33 feet 
curves, 7°07 miles of 50 feet curves, 3°64 miles of 100 feet curves 
and 4°05 miles of ascending grades of 4°98 per cent. On the other 
hand, there were 3°8 miles of descending grades of 5°8 per cent. 
which furnished momentum’ right along the 100-foot curve until 
the car passed completely into the upper 50-foot curve on the 
right hand side of the diagram. Converting the work into ton- 
miles, which is probably the most rational way of comparing 
figures, we get 5°3 x 43°8 = 232°14 ton-miles at an expenditure of 
29°69 H. P. hours, and this gives nearly 7°78 ton-miles per H. P. 
hour. We have obtained much better results than this with a 
subsequent car containing various improvements, and, on one 
occasion, this larger car made 63 miles on the experimental track, 
each H. P. hour producing 10°9 ton-miles, but these are exceptional 
feats, and our present object is to consider practical results cor- 
responding with everyday work—industrial results in fact. 


MINUTES 


DIAGRAM 2. 


— 


Three men, each well trained for his] work, were necessary for 
these tests, and their respective duties were as follows :—One man 
took charge of the switch in front of the car and the hand-brake ; 
in fact he performed the ordinary function of a driver, taking care 
that the car moved at regulation speed on the level, that it did 
not race down grades, nor go too slowly up the inclines, and 
that it took the curves with safety. The second man, with a 
timepiece in his hand counted the number of round trips and 


recorded the same; he also took voltmeter readings at equal 


intervals. The third attendant had the more difficult task of 
reading the deflections on the ammeter and wiite down the values. 
In order to ensure uniformity in the time between each reading, 


The number of observations written down during the 43 mile test 


‘amperes. The average current consumed throughout this roun 


but the gas company, by working with the Corporation, — 4 


would involve no responsibility whatever, and they would even. 


and also take as many readings as possible, one has 
write down a certain number of figures in a given oo — ha 
down ciphers, to fill up time when the ammeter needle is — 


were close upon 7,500, or one reading every three se 
sidering the rupid variations in the 1 — à 70 
very important that readings are recorded at the shortest possible 
intervals in order to arrive at a correct average. The specific 
2 of the cells was tested before starting, when they were 
ully charged, and it averaged 1,186 degrees. At the end of 6} 
hours, when the cells were practically discharged, the density fel] 
to about 1,126 degrees. The accumulators were then rec 
for 6 hours at the rate of 30 ampéres when the electrolyte assumed 
its original specific gravity. It is impossible to keep the acid in 
every cell at the same density, there are always slight differences 
and we had to take the mean of the entire number of cells to 
insure accuracy. Diagram No. 2 represents the currents used 
during six journeys round the experimental track, and this was 
virtually repeated throughout the tests, except when stopping and 
starting. Now compare this with diagram No. 3, showing the 
current variations out in the crowded streets. You will observe a 
number of tall narrow peaks running down to the zero line at 
frequent intervals. During these intervals the car was either 
stopping or running by momentum. The vertical lines in this 
iagram represent minutes and seconds, and the horizontal lines 
ampéres measured on the car during the entire journey from 23rd 
street to the Exchange in Philadelphia and back to the Graysferry 
depôt, and from thence again to its starting point, a distance of 
about seven miles. Every corner on this diagram represents a 
movement of the switch by the driver. 

The switch was constructed to throw the various distinct coils 
on the field magnets of the motor into parallel or in series, or 
into several intermediate steps and these isteps can be readily 
detected on the sharply defined junctions of the lines qu 


trip, down town and back to tho depôt, amounted to 31 ampères. 
The weather was dry, windy, and the road very dusty. Allowing 
for this, as well as the frequent stoppages and slowing down in 
order to keep pace with the horse cars) on the same line, it 
appeared that there must have been somejwaste of energy. The 
diagram shows that there was a continuous effort of getting up 
great speed at one moment and slowing down the next. It shows 
that the driver was somewhat nervous and inexperienced to 
driving in the public streets, hence the frequent alternate use of 
high currents and brake. The gradients on this road are not 
very severe, the heaviest is about 4 per cent., and several of 2 and 
3 per cent. Calculating as before, and allowing the same effi- 
ciency, we should get an average tractive force of 39 lbs. per ton. 
The car in this case carried 23 passengers one way, and 30 on the 
return journey, giving a mean load of 7 tons. 


(To be continued.) 


LOCAL AUTHORITIES AND ELECTRIC 
LIGHTING. 


Tue President of the Board of Trade, Sir Michael Hicks Beach, 
M.P., accompanied by Sir Thomas Blomefield, last Friday received 
a deputation from electric lighting companies respecting the 
clause in the model provisional order giving local authorities the 
power of absolute transfer of provisional orders under the Elec- 
tric Lighting Acts. ; 

Sir J. Puteston, M. P., in introducing the deputation, said he 
did not intend to take up much time in introducing the deputation, 
because they had among them a well-known authority on this 
question in which they were interested—Mr. Fletcher Moulton— 
who would put their case before Sir Michael. He would say, how- 
ever, that they came there to the Board of Trade because they 
were sure of one thing—that the Board of Trade desired to f / 
tate rather than to retard the progress of electric lighting; an 
because in so believing, they felt that after a fair onride carte, 
the Board of Trade would come to the conclusion that the . 
the clause being inserted in the model order would inevitably 
retard rather than promote the spread of this new industry. e 
might say at once that he had no personal interest in this ar 
but he was inclined to take a general interest in 1t since the — 
Parliamentary Committee of 1882, of which he was a member, 
and he recollected that the question of delegation was one on 
which they stated their views very strongly. Under this —— 
60 of the model provisional order, practically the local authori 
would be able to, if they felt so disposed, sit upon the provisi 
order, and they could practically keep it, for the great interest at 
authorities invariably had in = companies would considerably = a 
ence them in the direction. Indeed, in one or two cases of whicl 
was aware, companies had been started under favourable auspices, 


to throttle the new companies in these places. He believ 
if they inserted the clause in the orders, every town and every 
local authority in the country would apply for orders, 88 y 


tually get the orders and act, apparently in the character 
middlemen or traders. The last Act of 1888 provided for the 
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longer tenure of 42 years, expressly for the benefit of private 
enterprises; but he considered if the powers pro * this 
transfer clause were conceded to local authorities, they would be 
in a position to reduce the time, as originally pro , to 21 years, 
by which means they would be reverting to the former conditions 
of things, which would oblige the companies to put on a higher 
price for electricity consumed by customers, and would thus im- 
pede rather than promote the success of the enterprise. They did 
not wish to say anything derogatory to local authorities, but they 
were not immaculate, and were often adverse to the immediate 
development of electric lighting which would prove a source of 
benefit to their constituents. 

Mr. J. Fiercmer Mourron, Q.C., speaking as one who had been 
intimately acquainted with what had been done in the matter of 
electric lighting, and one who had closely watched the whole of 
the proceedings both in Parliament and the Board of Trade, re- 
marked that he wished very shortly to put before Sir Michael what 
seemed to him to have been the views of Parliament and of the 
Board of Trade during the development of electric lighting as to 
this most important question of transfer. Sir Michael would pro- 
bably remember the Select Committee of 1882, before which the 
Electric Lighting Bill came, and the whole question of the trans- 
ferring of provisional orders or licenses was considered very care- 
fully, and he thought that the dominant feeling in the committee 
was that if their rights were granted by provisional orders or 
licenses they should not be in the nature of concessions in which 
traffic could take place, that the power of supplying the electric 
light in a district was consistent with public duty, and was not a 
matter which should be handed from one person to another without 
the direct control of Parliament. Parliament also, he believed, 
thought it would be by no means a right thing to draw any wide 
distinction between companies and local authorities, although it 
was the opinion that local authorities stood in a different position 
with regard to supplying electric light and electrical power to the 
companies. He remembered it was most distinctly stated by the 
representative of the Board of Trade, and he could certainly say 
it came before the whole of the committee, that local authorities, 
if they came forward to ask for powers to distribute electricity, 


their intentions must be bona fide—there must be no dog-in-the- _ 


manger” policy—and he might also say, it should be their intention 
to immediately put it into effect. It was felt that the real 
question was whether the public ought to have the electric light ; 
that the question of gas interest with the local authority was 
entirely a different matter, and that the public, who had the 
electric light given to them, should be protected even by the local 
authority themselves. 

The PRESIDENT remarked that it was never intended that the 
objections of the local authority to any schemes should be over- 
ruled by the Board of Trade. 

Mr. Mouzrox said he did not for one moment mean to say that 
the views of the local authority should be disregarded, for it had 
always been the custom to give the greatest weight to the wishes 
of the local authority, but it was never intended that the local 
authority should necessarily stop a company from supplying the 
public with the benefit of the electric light; and further, it was 
not intended that the local authority should have powers if they 
did not mean to do the work. 

The PRESIDENT : But if the local authority did nothing under 
their order in two years they could revoke it. 

Mr. Mov tton, proceeding, said that in 1888 another committee 
was appointed by Parliament to consider the question of electric 
lighting, as the thing had practically broken down because the 
Electric Lighting Act allowed so short a period as 21 years in 
which the company would have to establish its works, get 
customers, make its profits, and provide for depreciation. Twenty- 
one years was too short, and the Act of 1888, dealing with this, 

ut down 42, which he thought a very reasonable number of years, 
but at the same time a clause was put in giving greater statutory 
weight to the position of the local authority. Otherwise he 
thought the Act of 1882 practically remained unchanged. Now, 
last year he believed for the first time, at the application of one 
local authority, a clause was put in the order giving that local 
authority the power of transfer. That was, he believed, in the 
case of Swansea electric lighting. He did not know if that was 
any objection, he did not know if it was challenged, he only heard 
it quite recently, but the clause was put in. 

The PRESIDENT : Powers have been inserted in the licenses 
of local authorities since 1884. Swansea was a provisional order. 


Mr. Moutton: Licenses have been the means of only a very. 


small portion of powers being ted. They are only for seven 
years, and can only be applicable for some experimental attempts, 
and they are not suitable for a substantial public supply. Some 
few have, however, been applied for by local authorities, but so 
far as companies are concerned I do not think they have been 
much applied for. 

The PRESIDENT: One company still holds a license, and the 
principle of transfer is the same. 

Mr. Movutton: That may be so. I have not considered it. But 
with one exception I do not remember any license of any import- 
ance in connection with companies. The question of this transfer 
clause being put into the orders has been before the companies, 
and I think the Board of Trade at the commencement of the year 
rather favoured its not being inserted; but there has been a dis- 
cussion on the subject with the municipal authorities, and we 
understand it is going fo be inserted in all provisional orders 
granted to local authorities. I will not deal with this point. I 
wish to show that it is unfavourable and contrary to the general 
Act, which overrides all provisional orders. ＋7 say that it is 


| 


not within the power of a provisional order that it should be 
allowed to be transferred, without going to Parliament, from a 
local authority to a company, and I submit that it would be very 
detrimental to the interest of the public if this clause was in. 

The Presipent: The Act already enables the Board of Trade 
to sanction transfers. 

Mr. Movtron said that this was quite different to the proposed 
clause, for whereas one provided for the transfer of certain por- 
tions of the order, the other gave the power of bodily transferri 
the whole of the provisional order. Mr. Moulton then 
Clause 4, which, he said, provided that no provisional order can 
authorise the supply of electricity unless notice has been given of 
such provisional order. But under the new clause it was different, 
The local authority might give the notice and might obtain the 
order. The local authority would be able to transfer the order to 
a company, and that provisional order would authorise that com- 
pany to distribute electricity, although the company had not 
given any notice. If this was to be the case, a body of middlemen 
would be created, and they would decide not the Board of Trade, 
not Parliament, who were to be the undertakers. Mr. Moulton 
said of course the granting of a provisional order to local autho- 
rities was a step which Parliament regarded with very great 
favour, and the granting of an order to a company was one 
which Parliament looked into very carefully. He submitted that 
it was intended that powers for distributing electricity should 
not get into the hands of any company without this notice to the 
public, and that the provisional order was intended to mention 
the persons who were to be the people to have the direct supply. 

The Prestpent: You submit that there should be no ri ft of 
transfer at all ? 

Mr. Mourrow: You already have the right to transfer b 
visional order, but this clause provides for the right of bodily 
transferring the provisional order. 

Sir Jon Puzesron : It should be given subject to restrictions. 

The PRESIDENT : These are very considerable restrictions in this 
proposed clause. 

Mr. Mouzrox : We do not wish to get away from the Board of 
Trade—we have great confidence in the Board of Trade—but in a 
case like this we consider Parliament should be the power with 
whom the terms should be made. 

The PeesrpeNT stated that, so far as the Board of Trade were 
concerned, companies would get as much protection as before; but 
he supposed they were afraid of losing the protection of Parlia- 
ment. 

Mr. Mouzron said they would lose the protection of Parlia- 
ment, and he also believed, in a measure, they would lose the pro- 
tection of the Board of Trade. They had heard of grave abuses 
by municipal corporations in other countries, but he hoped they 
would not have them in his country; still, he submitted it was 
necessary to consider this. Before any such rights are entrusted 
to a public authority with liberality, because it was a local 
authority, of handing it over to a private company, he considered 
there should be ascouting of Parliament. Therefore he submitted 
that the clause not only went beyond what was meant by the Act, 
but it was organising a mode of dealings in concessions. 

Mr. Henry Kimeer, M. P., referring to the fact that the Presi- 
dent had stated that they had the power of revoking an order 
after the elapse of two years when nothing was done under same, 
said that in the case of Brighton the Corporation had had the 
order for seven years, and had only just recently intimated the 
intention of undertaking the responsibilities of the order. He 
was quite sure that in some cases, if the public had an opportunity 
of coming to the Board of Trade, the — of local authorities 
who had obtained powers under the Electric Lighting Act would 
be very different. | 

The PRESIDENT said that the local authorities were the elected 
ropresentatives of the public. He did not look upon local authori- 
ties in the same light as private companies. 

Mr. B. R. W. WILLIAMS said that Sir Michael would probably 
remember that last year he bad an interview with him (Sir 
Michael), and he pointed out that in 1883 a great number of pro- 
visional orders were granted to corporations and also to private 
companies, and whereas in every case of the latter the orders had 


been revoked, not one of the orders of local authorities were 
revoked. He (Mr. Williams) pointed out the injustice of this, 
and, in reply, Sir Michael said that he looked upon them 
authorities) in a totally different light to supply companies. 

The PRESIDENT: You are 7 my words rather ee 
than I intended. I did not say I would not revoke any order 
local authorities. | 

Sir Joan PULESTON remarked that the real point aq Fer 
pe ES of promoting the — of electric and did 
wish to see its progress im À 

The PRESIDENT ST" 4 think it is the business of the Board 
of Trade to force the electric light on any town. 

Sir Jounn Puzesron: No, but to facilitate it. 

The PeesipenT : Ah! the two words have very much the * 
meaning in this sense. If the local authority would use 
powers given to them to keep the electric light out of its town, 
should, of course, not allow that. uld 

Mr. KIu RRR: Then I hope you will hear anybody who © 
argue the facts of these cases. | 

he PRESIDENT: Yes, certainly. 

Mr. KimBer : Then how are they to get here? 

The PRESI ENT: Simply come here. publie 
: Mr. Kimser: But you say, sir, that you cannot have the pu 
ere, 
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Parsrpent: I say it is not within my right to interfere 
Py the public, because they have their own electrical repre- 


ves. 
Mr. Mouzron was proceeding to refer to the question of spend- 
‘ng the ratepayers’ money, when 
e PRESIDENT, aoe said: The question of obtaining 
the money is another point. The argument laid before me is that 
the local authority won't spend more; they will do nothin 
directly or indirectly in electric lighting. I think that you had 
better submit to me, in writing, your objections to this clause. 
Mr. Moulton bas stated them very ably, and I should like to have 
them before me. I should particularly like to have your views as 
to the question of the terms. It could be argued that it is one 
thing for local authorities to do the work, to establish works of 
their own, and then let them from time to time, but it is another 
to give over the concession for 21 years. 
The deputation then thanked the President of the Board of 
Trade, and withdrew. 


CORRESPONDENCE. 


Mr. Higgins’s Institute Paper. 


In your issue of the 18th inst. there is an abstract of 
a paper read before the Institution of Electrical Engi- 
neers by Mr. Higgins on “ The Diathermancy of Air in 
Relation to the Efficiency of Incandescent Lamps.” 

This contribution contains nothing that is new, nor 
do I see any additional reliable practical results therein, 
beyond what have been already published. 

The results Mr. Higgins has obtained for the three 
lamps by using a thermopile for his purpose, could 
have been obtained by a practised person using his 
hand for the test, for such a person could have sepa- 
rated these three particular lamps according to their 
order of exhaustion. 

I should be inclined to think that diffusion and con- 
vection have, in at least two cases, more to do with Mr. 
Higgins’s results than diathermancy had. 

In the same paper Mr. Higgins says he has not seen 
or heard of any previous mention of this property. The 
hand test is in itself a recognition of this property, i. e., 
the permeability of the surrounding medium to radiant 
heat; the varying effects on the efficiency of lamps 
caused by imperfect exhaustion, have been long known 
to lamp makers and have been used as a rough test of 
the state of exhaustion. 

Mr. A. Bernstein published an article in the Central- 

blatt fur Electrotechnik and Industries, March, 1889, 
showing the energy per unit of surface required to 
maintain a dull red glow (526° C.), using platinum wires 
enclosed in a medium at various pressures, from 760 
mm. down to the highest possible vacuum. 
Also Mr. Swinburne, in his papers on Lamp Making 
in the ELECTRICAL REVIEW two or more years ago, 
pointed out that the observation of excessive warmth 
was an indication of bad exhaustion. 

The practical use of this property as a test of the 
minute differences in the vacua of well and carefully- 
made glow lamps, does not seem to hold out promise of 
any reliable results, and to me it is not such a simple 
matter as Mr. Higgins would imply. For instance, the 
differences in the state of exhaustion between two care- 

y-made glow lamps which have been already tried 

y the coil test, are in any case far within the th inch 

r. Higgins gives, and these differences are so minute 
* be immeasureable when compared with the dif- 
— likely to have arisen in the measuring of, Ist, 

® surface of the filament, and 2nd, the electrical 
power converted therein. 

the coil test can only by great care and exact obser- 
vation of results be made fairly satisfactory, and one 
Would therefore still wish for a test which would not 
Want 80 many precautions and would quickly show 
comparative states of exhaustion, not within poth inch 

3 Yoth of a miilimeter. 

“il ith the coil test, and however performed, lamps 

ja 81V6 a negative result both with perfect vacuums 

toe then? imperfect ones, but such lamps, if mixed 

a 4 er, can be at once separated by incandescing them 
using the hand test. 


KLECTRICAL REVIEW. 


Mr. Higgins also remarks that lamps with a perfect 
vacuum attain and lose their incandescence slowly 
when the current is applied or removed, while those 
lamps having an imperfect vacuum start suddenly into 
incandescence, and as suddenly lose it.“ 

Although this may be quite true of similar metallic 
filaments, yet, on the other hand, with carbon filaments, 
both these effects may be simultaneously obtained by 
placing two carbons in the same bulb, but one of which 
(carbons) varies somewhat either in density or condi- 
tion of surface. 

For instance, by taking two filaments, one of high 
specific resistance and the other of low specific re- 
sistance, and both having similar surfaces, giving the 
same candle-power and requiring the same number of 
watts per candle-power, then by simultaneously apply- 
ing and removing the current to these two filaments 
when inclosed in the same medium, it will be seen that 
Mr. Higgins’s statement has no practical signification, 
for the carbon of high specific resistance will suddenly 
increase in incandescence and as suddenly lose it, 
while the carbon of low specific resistance will slowly 
increase in incandescence and as slowly lose it. 

| C. J. Robertson, A. I. E. E. 

Middelburg, Holland, 

April 29th, 1890. 


Electrification. 


Pending areply from some more authoritative source 
to the interrogatories addressed to you by “ Inquirer ” 
in your issue of May 2nd, I would crave a portion of 
your space for the following theory which I would 
proffer as an answer to the questions put :— 

A.—(1). The deflection obtained after one minute 
with 100 cells, applied at the expiration of one minute’s 
electrification with 50 cells, should be equal to the sum 
of the Ist and 2nd minute’s readings with 50 cells. 

(2). The deflection obtained after one minute with 
150 cells, applied at the expiration of one minute’s 
electrification with 100 cells, and after two minutes 
with 50 cells, should be equal to the sum of the Ist, 
2nd and 3rd minute’s readings with 50 cells. 

* The deflection obtained after one minute with 
200 cells, applied at the expiration of one minute's 
electrification with 150 cells and after two minutes 
with 100 cells, and three minutes with 50, should be 
equal to the sum of the Ist, 2nd, 3rd and 4th minute's 
readings with 50 cells. 

B.— Starting with the self-evident proposition that 
the deflection is proportional to the E.M.F. employed, 
we will apply the 50 cells to the cable, and at the end 
of one minute a certain deflection is obtained, that is 
to say a certain rate of electrification has been observed. 
At the end of the second minute the electrification due 
to the 50 cells is still taking place, whether an additional 
50 cells be added or not. If an additional 50 cells be 
applied at the expiration of one minute with the 
original 50, the deflection will be increased, because the 
additional battery will be doing its work separately: 
and precisely the same as if the cable had not been 
previously eharged. Consequently at the end of the 
second minute we have the deflection produced by the 
original 50 cells at the second minute of its application, 
plus the deflection due to the second 50 cells at the 
expiration of the first minute of its application. 
Theoretically this latter should be the same as the 
deflection with the original 50 cells at the end of the 
first minute, therefore the resultant reading with the 
two powers together and applied as stated should be 
equal to the sum of the deflections after the 1st and 2nd 
minutes with the 50 cells alone. 

The potential to which the cable may be originally 
charged and the corresponding electrification will have 
no other effect on the subsequent deflections obtained 
with an augmented E.M.F., than to increase the deflec- 
tion by an amount due to the original E.M.F. This is 
subtracted from the deflection obtained with the 
increased E.M.F., will give the proportion due to the 
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latter, that is to say, that even when the electrification 
due to the original E M. F. is not completed, it is only 
necessary to subtract the deflection obtained with it, at 
any given time, from the total deflection subsequently 
obtained with it and the superposed E. M. F. together in 
order to arrive at the separate value of the latter. 
Briefly stated, the deflections obtained from minute 
to minute with an increased E.M.F., are those which 
would be obtained, at corresponding periods, from the 
sums of the deflections with the original E.M.F. 


X. V. Z. 


Observations on Electrification. 


‘I am not aware of the existence of any text book 
which treats of the phenomena connected with electri- 
fication in a thoroughly exhaustive manner. But even 
without such assistance the questions put by Inquirer” 
in your issue of May 2nd do not seem very difficult to 
answer, and with your permission I will endeavour to 
explain what is, at all events, a very possible theory. 

A. Suppose the electrification readings on a section 
of cable, free from charge, when tested for insulation 
be as follow :— 

Ist min. = defl.a — 2nd min. defl. ) — 3rd min, = 
defl. c — 4th min. = defl. d. 

If, then, the same section be thoroughly discharged 
and tested again in the manner “ Inquirer” describes— 
that is, commencing with 50 cells and increasing the 
testing battery by 50 cells exactly at the completion of 
each succeeding minute without breaking the con- 
tinuity of the test—the following deflections should be 
obtained in each case :— 


first 50 cells after the third minute (o), plus the 3 
fication from the second 50 cells fine 3 er 
(2), plus the electrification of the third increment of 50 
cells after its first minute (a). The deflection due to 
the combined electrification from the three groups of 
cells will therefore equal c + à + a. It is then evi- 
dent that the total deflections which would be obtained 
from further increments of 50 cells applied at similar 
and equal intervals, would follow the same process. 

The axiom may be laid down that the potential to 
which the cable may be charged at the moment when the 
testing battery is increased, has no other effect on the 
electrification due to the additional E.M.F. than to in. 
crease the total deflection observed at any particular 
moment by an amount equal to the degree of electrif- 
cation due to the original battery at that period. 

I would here observe that the term “ electrification ” 
which, strictly speaking, does not include the perma- 
nent leakage but is only applicable to the “ fall,” is, for 
convenience sake, loosely applied to the total deflection 
derived from both phenomena. 

If the 50 cells be applied to the cable for several 
hours, so that the electrification be completed (the per- 
manent leakage through the insulating material being 
practically constant), and an additional 50 cells be then 
applied, we shonld expect, by subtracting the perma- 
nent and constant leakage due to the first 50 cells from 
each of the series of readings obtained from minute to 
minute when the second 50 cells has been applied, to 
get similar readings as when testing with the original 
50 cells alone, since the fact of the cable being charged 
to a certain potential does not interfere with the elec- 
trification arising from an increased E. M. F. 

This, indeed, is to be expected, for although the 


Beginning of Ist minute 50 cells ee ee 
end of let a 

2 Sed b a * b + a 

4 „ +h dl b a d+c+b+a 


The last deflection d + € + b + a@ means that the 


Ist 50 cells has been on cable during 4 minutes, giving defl. = d 
2n ” ” 3 ” 6 %. 6 
3rd ” ” ” ” 2 ” ” ag b 
4th » ” » ” 1 ” oe » 0 


The sum of these separate deflections, therefore, repre- 
sent the total deflection at the end of the fourth minute, 
when the total battery power applied has been increased 
to 200 cells by increments of 50, 

B. The explanation is that each increment of E.M.F. 
from the moment of its application produces precisely 
the same effect and rate of electrification as the first 50 
cells, and the resulting electrification is merely super- 
imposed on any previous electrification produced by 
the smaller battery power. Thus the second 50 cells 
gives rise to an electrification equal to the first 50 and 
quite independent of it, only as the latter has a minute’s 
start of the second 50 cells, the total deflection at the 
end of the second minute is the sum of the electrifica- 
tion in the cable attributable to the firat 50 celle for two 
minutes (2) plus the electrification due to the second 
90 cells for one minute, the latter being of course equal 
to the electrification of the first 50 cells at the end of 
the first minute (a). Therefore the deflection observed 
at any given minute, while increasing the E. M. F., is 
the combined result of the two electrifications at that 
interval of time. To carry the example further: if a 
third 50 cells be applied at the end of the second 
minute, it will set up an electrification in the same way 
us, and equal to the first 50 cells, the effect being again 
superimposed on the two previous electrifications, but 


having an independent existence. Consequently, at the 


end of the third minute, the total deflection observed is 
due to the combined electrification arising from the 


deflections obtained when testing a cable for insulation 
are, after the same interval of time, proportional to the 
E.M.F. applied, yet the rate of electrification is pre- 
cisely the same with a higher as with a lower E.M.F. 


Observer. . 


~ — —— 


Voltmcters. 


In reading over Prof. Perry’s account of Ayrton and 
Perry’s strip voltmeter I was not at all surprised to find 
that the use of a transformer in combination with 4 
voltmeter for reading various pressures had been found 
by them to be a very satisfactory method of measure- 
ment It is not new, however, as I used that method, 
and a great many others since the publication of my 
patent have also been using it for years past. My 
patent dates from 17th March, 1887, but I used the 
method in my laboratory for some time in 1885. 

If I may venture to express an opinion on > 
twisted strip voltmeter, I may say that the most enn 
forms of carbon strip which I have come across 18 8 
which was used in Weston's Tamadine carbon lamps, 
has resiliency in the highest degree. My opinion is 
that itis the strip for this voltmeter. K 

While on the subject of voltmeters I may remar 
that I have not yet come across a cheap compact — 
of alternating voltmeter suitable for fixing to a swite : 
board, or in low pressure circuits in houses, which * 
entirely satisfactory, there is room for improvemen : 
perhaps this new instrument of Messrs. Ayrton an 
Perry may fill the bill. 


May 5th, 1890. 


Ravkin Kennedy: 
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WHEATLEY KIRK, PRICE & GOULTY, 


ELECTRICAL | VALUERS 


4 TO 


QUEEN ‘VICTORIA STREET, LONDON, B.C. 
And Albert Square, MANCHESTER. 


GATESHEAD IRONWORKS, GATESHEAD-ON-TYNE. 


To Steel Makers, Ironmasters, Shipbuilders, Engineers, 
Contractors, Brokers and others. 


- WHEATLEY KIRK, PRICE AND GOULTY 


ARE INSTRUCTED BY 


ESSRS. HAWKS, CRAWSHAY AND SONS (who are retiring fr m business) 
to SELL by AUCTION, in detail. on TUESDAY, = i. ard following 
own 


upon the premises kno as the High and Low Le Chain 
Works, Gateshead-on- e. of the valuable STE IRON- 
WORKING The catalogue com- 


— ERY, and BU 
se steam mers, from 1 cwt. to 8 Somat 11 2 of puddle and bar rolling, 
Plate and ous mille, 1— À. boilers, 15-ton Wellin ngton steam and other cranes. 
puddle bar, plate and bar shearing machines, puddling and other furnaces, hot iron 

— | of millwrights’ and 7 shops, saw miils, and 


age producers and con- 
nections ; hydranlic bar testing machine, and other = e 

consist of open sheds. smiths’, an? anchor, and other shops, an a 

For further particulars see catalo — to be obtained 


— 
Messrs. 


) 
hartered Accountants, t. Nicholas CI Chan. bers, 
+ Messrs. Clayton and 
2, both Newcastle-on-Tyne ; 
Square, Man 


n, Messrs. and Atkinso 
irom the Works ; or from the oc Fung 41 
Queen Victoria street, London, E. 


SURPLUS ELECTRIC LIGHT PLANT. 


600 Light Dynamos ... £200 cach. 
40 H.P. MarsHaLtt COMPOUND ENGINE .. 2400 „ 
8 H.P. 52 VERTICAL 55 245 „ 


Prices of Boilers, Gas Engine, Arc Lamps, Cable, &c., on appli- 
cation to the Liverpooz ELEcTRIC SUPPLY COMPANY, LIMITED, 
15, Highfield Street, Liverpool. 3742 


R SALE.—Plant by W. T. Goolden & Co., consisting of the 
following alternating current — and transformers :— 


»” 2. 000 » 


„ used 3 months. 


10H. ‘transformers, primary 2 ,000 secondary 100, unused. 

20 „ 000, 100, used 3 months 
é * * 2.000, ” 100, 


2 0H. P. engines and boilers by Marshall & Sons, aud 
ammeters and excitors by W. T. Goolden & Co., forming a com- 


plete plant for 4,000 lamps, ready for flxing For particulars 


apply to V. B. D. Cooper, 5, Victoria Street, S.W. anse 


Fa SALE, CHEAP. — Crompton-Burgin c»mpound-wound 


dynamo, ‘60 volts, 50 am 


res; Weston shunt wound, 240 
volts, À ampères. —Sypnzy F. 


ALKER & Co., Cardiff. 3752 


VULCANITE. 


HARBURG INDIA- RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET E. O. 


of testing room in large d 


EBONITE. 


9 12 Good Carpenters; also some Line Runners. 
Best men will be employed permanently.—Drake AND 
Gok Rax, 66, Victoria Street, Westminster. 3755 


NSTRUMENT MAKER, to take charge of small works, York- 
shire district. Must be tool maker, and thoroughly 
understand manufacture of telegraph and testing apparatus.— 
Apply, stating age and wages, to Rexay,” ELecrRicAL Review 


ANTED, Man to work Gas Engine and Dynamo, to do 
slight repairs, and who also understands 

E. S.,“ care of C. Mrronezz & Co., 12 and 13, Red Line Court, 
Fleet Street, E. C. . 


WW —Competent man to take charge of incandescent 
installation.— Apply, stating wages and experience, to 
CornBRooK TELEGRAPH Works, Manchester. 3754 


MANUFACTURERS.— Electrical Engineer having had 
large experience in electric lighting, and good connection, 
wishes to represent on commission in London and South of E — 
a firm manufacturing electrical plant and fittings.—3, 756, 
TRICAL Review office. 3756 


OUTH, respectable, age 17, requires situation as Improver in 
TL electrical firm, two years’ experience.—“ A. R.,“ 


4, Lt Road, Crouch End. 3745 
E LECTRICAL ENGINEER, having had 8 years’ experience in 
Exhibition, House, Factory, and Ship lighting, charge 


mo factory, wishes to meet with an 
either technical or other wise.— «WF. *. 
care of Powell, Jones & Co., 14, St. Mary Axe, 


1 ENGINEER, 11 years’ practical experience 

in lighting steamships, collieries, mills, &c. Arc and incan- 
descent; good dranghtaman and estimator, and accustomed to 
— 3,737, ELxcrricaz Review office, 22, Paternoster 


Row, E. C. 3737 


ANTED.—Second-hand horizontal or vertical fixed — 
former preferred, good makers. Boiler now in posi 

60 H. P. indicated, pressure 60 * Address N.,“ office of this 


ECOND-HAND ALTERNATORS—both self-exciting and for 
separate exviters. Sections may be connected in series or 
parallel at will, thus affording wide range of E.M.F. and currents. 


For full particulars apply ExecrricaL ENGINEERING Con- 


PORATION, 68; Victoria Street, Westminster. 3366 


FOWLER, LANCASTER & CO. LTD. 


BIRMINGHAM, 
1S NOW THE 


LARGEST MANUFACTORY IN THE KINGDOM 


FOR ALL 


ELECTRICAL SUPPLIES. 
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BOROUGH OF GODALMING. 
Particulars may be had on application to the Borough Surveyor. WA 5 1 2 R 8. 
for the same. 
n (Signed) H. F. DAY, | Sample on Application. 
DEERING STREET, NOTTINGHAM. 


Te TOWN COUNCIL of the above Borough invite schemes 
The Council "à not bind themselves to adopt any scheme or MADE OF STEEL, BRIGHT ALL OVER, TURNED | 
Particulars and estimates should be sent to the Borough | For Bolts of diam., 1 5 I ve + ve % 7% 1 1j 4 
“High Street, Goldalming, Town- Clerk. 

LE GENIE CIVIL, 


XII THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 1 
and Tenders for the Lighting of the Town by Electricity. 
accept any Tender, and will not undertake to pay any expenses AND CHAMPERED EDGES. 
Surveyor, endorsed “Tenders for Lighting,” on or before the | Price per Gross, 1/9 2/- 2/3 2/9 3/3 3/9 4/3 5/3 7/- 9). 14/- 41). 
— | 
24th April, 1890. 3733 J NI JARDINE, | 
Weekly Review of French and Forelgn Industries in General, 


6, RUE DE LA CHAUSÉE D’ANTIN, PARIS. | 


| | * 
Editor-in-Chief, MAX DE NANSOU TT, Ingenieur des Arts et 
Manufactures, Officier d Academie, Secretary of the Electrica) I F F & 1 
: Committee of the Exhibition of 1889. FR. 8 T 80 N 8, | 
| LAMBETH LONDON, | 
THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL MANUFACTURERS OF 
- | PLUMBAGO CRUCIBLEs, a | 
All communications for the Advertising or Publishing Depait- | Testimonials show 30 to 50 meltings each. 


Genie CiviL 6, * STONEWARE INSUL ATORS, 


LARGE STOCK OF ALL PATTERNS AND SIZES, 


SWITCH BLOCKS, FUSE BLOCKS, 


— 
> — 


Nen e se | Vitrified: Tubes for Electric Wires, Porous Cells, Battery Jars 


fusely IIlustrated.— Translated from the French of Dr. Francois Eve y kind of Electrical Stoneware. 
po 3 we Kinetic ENeIxIIAIxe Co., 26, Norfolk Street AWARDS:—PARIS AND VIENNA ELECTRICAL EXHIBITIONS. 
ndon, W.C. 


TUNNICLIFF & CO, 


EASTWOOD, HANLEY, 


Manufacturers ot 
PORCELAIN PARTS FOR | 


* 3 À | | LAMP HOLDERS, CEILING ROSES, 

* — 8 — l'rices and Discounts in all Woods free. SCREWED SWITCH BASES AND COVERS, 
Head Office: 214, PAVILION ROAD, SLOANE SQUARE, 8.W. SAFETY UNO TTIONS. 


Reer And Specialities for Electric Lighting. 4s 


TRADE MARK. 


Telephone 
No. 3188 


ELECTRICAL SUPPLIES. 


CHINA. 


> 1 5, 000 Lamp Holders, 8, 000 Ceiling Connectors, 


3, 000 Shade Holders, . 700 Wall Connectors, 
5,000 Cut-Outs, 13,000 Branch Switches, | 
3,000 Main Spring Switches, assorted sizes, ‘on | 


STOCKED READY FOR IMMEDIATE DELIVERY. : | 


USE PATENT CEILING CONNECTOR 


USE F. L. & CO. S PATENT LAMP CAPS. | | 
ALL ELECTRIC LIGHTING AND TELEGRAPHIC SUPPLIES. | 


Send — buses and — 
Note: 


FOWLER, LANCASTER & Co., Ltd. Birmingham 
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SHARP KEN T 


MARIN E 


YOLTMETER. AMMETER. . „ 

Reading to 75 44 10 | 
” „ 150.. 6 0 » 250... 5 18 
” „ 2560... 7 0 ” ” a one 2 | 


iN ANZ POSLLIORN. 


CONNAUGHT MANSIONS, 34, VICTORIA STREET, WESTMINSTER, 


Telegrams : “ MEGAVOLT, LONDON.” | 5 TELEPHONE No. 3125. 


OOLDEN & Co. 


Contractors lu English & Foregin Governments, 2 
Railways, Central Stations, c. 


YNAMOS, 


Armatures » insulated entirely with MIC A. 


… Armatures and Field Coils 
| | VENTILATED INSIDE. 8 
POSITIVE DRIVING Long Bearings. Clean and Economical Lubrication. Standard Goolden Overtype Dynamo, built 
of Conductors. CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 
working with same MARGINAL FACTORS 
ANPLE CLEARANCE and at same LOW TEMPERATURE,  Somewelghing over SEVEN TONS without Engine. 


for Armatures. Dynamos of this type have worked at 350 volts, trans- 
mitting power in Mines (a severer test than lighting) 


| OT O RS for some years without a penny being spent in repairs. : 


STRONGLY BUILT. 
Will drive machinery direct with Spur Gearing, without breaking down the armatures. 


QTEAM DYNAMOS 


FOR ANY OUTPUT. 7 
DYNAMOS and MOTORS 
Built to Specification, | * À 


HIGH EFFICIEN CIES. 


STEAM DYNAMO for ELECTROTYPING 
supplied to Ordnance Survey Dept. 
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WoooFiELo Works. HARROW Road, 
LONDON. W. 
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La unch Motor with G Watertigh t Armature ; 
10- H 5. La men work with Armature in water. 
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Fr THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW SUPPLEMENT. 


Publications. 


THE NINTH ANNUAL PUBLICATION 


BERLY’S ELECTRICAL DIRECTORY. 


Fully Revised and Thoroughly Reliable. 


OF 


Bound Scarlet Cloth, Gilt Lettered, 514 Pages. 


CONTAINS A LARGER AMOUNT OF COMMERCIAL TRADE MATTER THAN ANY OTHER ELECTRICAL DIRECTORY. 


SECTIONS BRITISH, 338 Pages, Red Edges; AMERICAN, 


82 Pages, Blue Bages: CONTINENTAL, 94 Pages, Yellow Rages. 


THE LEADING ELECTRICAL TRADES DIRECTORY OF GREAT BRITAIN, 
‘ AND THE OLDEST ELECTRICAL DIRECTORY IN THE 2 
Post Free Gs. 
Invaluable to Manufacturing Electricians, Electrical Engineers and Contractors, Telegraph and Telephone Cela Makers of 
High Speed and other Engines, Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, Wire and 


‘Cable Manufacturers, Wholesale and Retail Dealers in Electrical 
Electrical Trades. No office is complete without a copy. 


Goods, and to Manufacturers of any article required and used by the 


c=... DAWSON & SONS, 148-149, 


CAN BE OBTAINED THROUGH ANY BOOKSELLER, OR FROM 


Upper Thames LONDON, E. C. 


JUST PUBLISHED, NEW VOLUME OF THE FINSBURY TECHNICAL 
MANUALS. 


With 210 Illustrations, 596 pages, 8vo, cloth, 14s. 


GAS & PETROLEUM ENGINES: 


A PRACTICAL TREATISE ON THE INTERNAL COMBUSTION 
ENGINE. 


By WILLIAM ROBINSON, A. M. I. C. E., M. I. E. E., 


_ Senior Demonstrator in Applied - Physics and Electrical Engineering, City 
and Guilds of London Technical College, Finsbury. 


London: E. & FN. wol, 125, Strand. New York: 42, Cortlandt St. 


| 0 READ SIXTH EDITION, REVISED AND ENLARGED. Price 8s. 6d. 
3 - (Pocket Sue. Leather). 


AN ELECTRICAL POCKET-BOOK 


OF ELECTRICAL RULES AND TABLES, 
By JOHN MUNRO, C.E., and 
ANDREW JAMIESON, F.R.S.E., M. I. C. E., M. I. E. E. 
With numerous Diagrams. 
ENBRBAL CONTENTS.—Units, M Testing, Conduetors, Dielectri 
— — Cables, Telegreph 7. Hicetro Chem mistry an and Metallurgy, Batteries, 
Transformers, Electric Lighting, Miscellaneous Recipes, 
22 2 Edition has as been y revised and enlarged by about 
pages and 60 new figu Among the more netable additions are a new 
* on 32 by P Prof. 8. P. Thompson and an article on Transformers 


. Worthy of all the eommendation 


n. 
of Messrs. Munro and Jamieson’s Pocket- Boo 
—— which does the greatest credit to the — LKR 


London: CHARLES GRIFFIN & co., Exeter Street Strand. 


JOURNAL of. the — of ELECTRICAL. ENCINERRS, 
Edited by F. H. WEBB, Secretary. 
PART 886, 


Mr. J. Swinburne’s paper on “ The Theory of Armature Reaction 
in Dynamos and Motors,” and Mr. W. B. Esson’s paper on “ Some 
Points in Dynamos and Motor Design,” also the paper on “ Alter- 
nate v Continuous Currents in Relation to the Human Body,” by 
H. Newman Lawrence, Member, and Arthur Harries, M. D., 
together with full report of the discussion thereon; and Abstracts 
of Artieles relating to Electricity and Magnetism, appearing in 
various Foreign Scientific Periodicals. 
Price 2s. 6d. 
Messrs. E. & F. N. SPON, 125, Strand, W. C. m 


SE AIN. 


THE BEST MEDIUM FOR ADVERTISING IS THE REVIEW 


El Glectricista, 


CALLE MUNTAUER 36, BARCELONA. 


Reaches everyone connected with Electrical matters in Spain and 
the South American Republics, also Electric Lighting Stations, 
Mills, Arsenals, Telegraph Officials, 40. 


SEND FOR ADWERTISING RATES. 
Subscription 10s. Yearly. 


Le MONITEUR des INVENTIONS INDUSTRIE 


16th YEAR. 


6 BOULEVARD DE STRASBOURG PARIS. 


Siateen Pages, Half-Monthly, Illustrated. 
| SUBSCRIPTION : 6s. Yearly, 8s. 6d. Half-Yearly, Pont, Free, 


PATENT 


SELF- BINDERS 


THE “ELECTRICAL REVIEW.” 


Tuts Self-Binder, or Reading Case, is intended to hold Egcrsical 
Reviews of any number until the half-yearly volume is com 
pleted and ready for permanent binding, the width of 1 
back being widened or contracted by sliding the back cover 
or out as desired. 

To be obtained at the Exzcrricat REVIEW es 2, * 
noster Row, London. 


Price 6s., Post Free (in Great Britain) 68. 864. 


Cheques and Money Orders to be made payable to H. ALABASTES 4 


the latter on Chief Office, London. 


Containing a full report of the remainder of the discussion on 
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WESTERN ELECTRICIAN 


THE 


ENGINEER 


(OF NEW YORK). 
A Weekly Review of Theoretical and Applied E lectricity. 


Edited by . — MARTIN and JOSEPH . 


+ Believing that the matter is one which interests all electrical engineers 2 the proprietors and editors of :thie. journal, 
through their agents, desire to direct attention to the new departure that has been made by The Electrical Engineer in ite 
change from a monthly to a Weekly publication. 


The Electrical Engineer i is a paper, which, as the oldest of its class in the field in America, has a distinguished reput 
and is ené to which all interested in electrical development may look as a safe advocate, exponent and authority, as well as a faithfa 
record of all data and achievement. 


It is intended that as heretofore, but with more vigour and promptness than ever, The Electrical Engineer, shall covey 
the whole domain of theoretical and applied electricity that its name implies. It will naturally pay special attention to the work in 
which the electric current is recognised and employed as the great modern agency for distributing light, heat and power. No one 
engaged, or interested in operating electric mene. electric motors, electric railways, or any other electrical apparatus can afford to be 
without a single number. 


The management of the paper will be in the hands of the above named, who believe that in the endeavour and n to 
publish a comprehensive, useful, unbiased and independent journal, they will receive liberal support from all quarters. Should. the 
character and standing of the editorial and business staff be accepted as a warrant for the high degree of excellence aimed at, it is 
intended that The Electrical Engineer shall in every way realise the kind and friendly ee formed ne it. 


. 14 


TERMS OF SUBSCRIPTION, POSTAGE PREPAID FOR ONE YEAR, GREAT BRITAIN AND OTHER COUNTRIES 
| WITHIN THE POSTAL UNION, 20s. 


ADVERTISEMENT RATES ON APPLICATION. 


AGENTS FOR GREAT BRITAIN: 


H. ALABASTER, GATEHOUSE & oo. 


22, PATERNOSTER ROW, LONDON. 


THE 


or CHICAGO). 
A Weekly Paper of Electrical Science. | 


This excellent and well-illustrated journal has rapidly pushed its way into the front rank of 


electrical papers, and does for the Western States what the Electrical Engineer is so ably doing for 


the Eastern States of America It is early with its information, brenn and Clever in its views, 
and in its expression of them independent.“ 


TERMS OF SUBSCRIPTION, POSTAGE PREPAID FOR ONE YEAR, GREAT BRITAIN ar OTHER COUNTRIES 
WITHIN THE POSTAL UNION, 20s. 


WW RATES ON APPLICATION. .. 


— — — 


AGENTS FOR GREAT BRITAIN: 


22, PAT BRINOST HR ROW, LONDON. 


i ‘ALABASTER, GATEHOUSE: & co., 
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AVI II TELEGRAPHIC JOURNAL AND ELKCTRIVAL REVIEW SUPPLEMENT, 


‘+ 


Cloth, 4s. 6d., Post Free. 55 Illustrations. 


PRACTICAL ELECTRICAL MEASUREMENT. 


By JAMES SWINBURNE. 


“ Altégether the book is an excellent one, the few points that have been objected to in this notice being almost the cn] | 
out of a large mass of matter have struck us as perhaps open to criticism.”’—Electrician, February 15th, 1889 da that 


“The author comes to his task, however, so well equipped by practical experience, that there appears to be a basis for his v 
nounced confidence. His s+ lection and treatment of the subject matter is decidedly original, and a large amount of stereotyped matt. 
which is usually deemed indispensable to works on electrical subjects, is conspicuous by its absence.” — The Electrical Engineer (New 
York), February, 1889. , 


“Taken as a whole, the book is a most readable and instructive one, and, with the illustrations, is a valuable addition to the 
literature of a subject which is interesting to all engaged in practical electrical work.” Electrical World, New York, January 12th, 1889 
It does not need commending; we have only to give the author's name and that of the publishers.“ Electrical Plant, January, 1889 
„There are many points in this volume which will be of great value to the practical electrical engineer who has to work with ad. 
of the measuring instruments usually supplied.“ Mechanical World, December 15th, 1888. , | a 
This is a book by a practical man for practical men, and one of a kind which is certainly needed, inasmuch as it furnishes the 
working electrician with simple rules and methods for the measurement of the various physical quantities with which he is con. 
“erned. . . . . Much that is practically useful will be found in the book. . . . Looking at the book asa 
. whole, there is no doubt that it will be welcomed by many engaged in practical electrical work.”’—Industries, March Ist, 1889. ö | 
„The apparatus necessarily differ more than the methods, and we are glad to find that Mr. Swinburne, having essayed to describe | Whi 
‘ practical electrical measurement,’ has set a higher value on the fulfilment of his promise, and of the reader’s expectation, than upon 
his ability to make a mathematical display. He has evidently found that as the algebraical evolutions are within the capacity of most | 
youths as they leave school, the practical world is not in the least interested in Mr. Swinburne’s capacity in this respect, while it does 
want to know something about practical electrical measurement. He therefore departs from the more usual course of the pedant, and 
stieks to his subject.”—Engineer, March 29th, 1889. 5 


“ As it stands the book consists mainly of remarks on almost every form of instrument known in electrical lighting.“ Nature 
March 28th, 1889. | | | , 


Cloth, 4s. 6d., Post Free. 41 Illustrations and 5 Tables. 
INCANDESCENT WIRING HANOBOOK. | | | ¢ 


By F. B. BADT. | 


Multiple Arc System; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches; Fixtures and 
Elevators; Wire Gauges ; General Electrical Data; Calculating Sizes of Wires; and two Appendices. 


— à ra 


„ Cloth, 4s. 6d., Post Free. 70 Illustrations. | | | 
DYNAMO TENDERS’ HANDBOOK. 


By F. B. BADT. 


Elementary Data; Arrangement of Power; Dynamo-Electric Machines; Diseases of Dynamos; Lamps; Instruments ; Circuits or Leads; 
Accumulators ; Safety Regulations Table of Electric Light Conductors; Lamp Lighting Schedule; Construction Tools. 


Cloth, 4s. 6d., Post Free. 97 Illustrations. 


BELL HANGERS’ HANDBOOK. LE 


By F. B. BADT. 


Voltaic Electricity; Description of Batteries; Elementary Data; Connecting Batteries; Battery Data; Electro-Magnets Induction Coils, 
Electric Bells; Annunciators; Electric Alarms; Gas Lighting Apparatus; Electric Heat Regulation ; as 
Running Electric Wires; Testing Instruments. bec] Lan 


Paper Covers, Is. Post Free. = 
EVERYBODYS’ HANDBOOK OF ELECTRICITY | 
By EDWARD TREVERT. 


WITH GLOSSARY OF ELECTRICAL TERMS AND TABLES OF INCANDESCENT WIRING. 


EXPERIMENTAL SCIENCE. | 


BY G. M. HOPKINS. 


% Rarely does a book upon any subject find purchasers among all classes of le. This is especially true in regard to scientific 
books. ‘The majority of book buyers are seeking information on canes special le re. 4 and as a — — À purchase only such books |: 
as are useful in one particular line; but notwithstanding this, there is an unmistakable inclination on the part of many people in widely | 
different walks of life to acquire at least a general knowledge of the principles underlying all modern industries based on early or recent | 
developments in physical science. To us this has been particularly noticeable since the publication of our new book by Mr. Geo. M. | 
Hopkins, entitled ‘ Experimental Science” We find that it meets with a large sale, not only among science teachers and students, bat || | 
also among men of every profession. . Persons in almost every line of business have manifested their interest in science by the pus ZA 
of this book. From many of these we have had letters expressing great satisfaction with the character of the work. The k has | 
proved itself to be exactly suited to the use of those who desired to secure by the experimental method a good knowledge of magnetism, |: 
electricity, electrical measurements, heat, light, polarised light, photography, microscopy, acoustics, pneumatics, hydraulics, andthe || 
wide range of other subjects, included under the general title of physics.” —Scientific American. | 


- Cloth, 16s., Post Free. (680 Engravings.) 


PUBLISHED BY 


ALABASTER, GATEHOUSE CO. 


22, PATERNOSTER ROW, LONDON. | 
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White's Patent O Switeh, 


2s. 6d. each 2s. Gd. each. : - 


Il 
| 9 | 
White's Patent O Switch, | 
| 


58 and 59, 
CHEAPSIDE, 


Bread Street, 
LONDON, E. 0. 


P. & W. 
Divided Wire 
and Pulley 


Patent 
Ceiling Roses 
combined, 
each. 


—— — — 


No weight whatever on | = | the Terminals. 


No, 2 Capped 


No. 3 Capped Lampholder, | | | | 
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FUSES, 


PPLETON 


LAMPHOLDERS, 
So., &., &e. 


A 


Telegrams : 


“INSTALLATION, LONDON.” 


Illustrated 


| PRICE LISTS 
URBEY | Post Free. 


Telephone 
No. 1954. 


Speciality : 
SWITCHBOARDS, and | 
MAIN and DISTRIBUTING SWITCHES. 


ILLIAMSON 


91, Queen Yictoria Street, E.C. 
WorKS:-HATTON GARDEN, E. C. 


ʒ4äĩͤ3-ͤ —:?ẽ 


FITTINGS TO CUSTOMER'S 
DESIGNS, 
OR FOR SPECIAL PURPOSES, 
MADE TO ORDER. 


ELECTRICAL FITTINGS 
OF EVERY DESCRIPTION. 


LIBERAL DISCOUNTS 
TO THE TRADE. 


> A» A» A> A> Ay A, A 
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 ELECTRICAL FITTINGS ASSOCIATION, ELECTRICAL FITTINGS — 


18, BERNER’S STREET, W. 5s. 18, BERNER'S STREMT, 


SWITCHES, «| 
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WILLANS ENGINES 
# VALVE 


Are made in Ten Standard Sizes, from 310530 I. H. P., with either One or Two Cranks, and for Speeds of from 280 to 700 Revolutiens. 


They ere equally suited for Condensing or Won-Condensing; for the direct driving of High-Speea 

es, such as Dynamos and Fans, or for Driving General Machinery by Belts or 
Gearing. It is now fully established that they possess Extraordinary Freedom from Wear, as all 
Bearings are in “ constant thrust (which is not the case with many Single-Acting Engines), and are Self-Lubricated. Their Small 
Size and Weight, while advantageons in all cases, fit them for uses to which the majority of engines are inapplicable. Al 


except the smallest sizes are made either Simple, Compound, or Triple-Expansion, according to the 
available, and recent trials show that they work with a 


SMALLER CONSUMPTION OF STEAM 


Than any other type of engine in the market indicating equal power. Non-Condensing, a consumption of steam as low as 18:2 lbs. 
per I. H.P. per hour has been recorded, and the Makers are prepared to Guarantee that the larger Condensing Engines 
shall work, at least, as economically as the best class of Compound Corliss Engines, while possessing enormous advantages in 
Lightness, Compactness and Cheapness. 


THE WILLANS CENTRAL-VALVE ENGINE IS WITHOUT RIVAL : 


FOR ELECTRIC LIGHTING, 


For which purpose several hundreds have already been applied with the utmost success. Engines are on order at the 1 
time for nearly all the most important Public Lighting Stations now under construction in England, and the — ites of the 
Engines already supplied, or now on order, exceeds 


Thirty-Thousand Horse-Power. 


PRICE LISTS WITH FULL PARTICULARS ON APPLICATION. 


WILLANS ROBINSON, LTD, 


TEAMES DLT'TON, SURREZ. 


CHARLESWORTH, HALL Co. 


Glectrical Engineers, 
RICHMOND HILL IRON WORKS 


IHE OLDHAM.DYNAMO. 


Silver Medal, Barcelona, 1888. | | 


\ 


DYNAMOS AND MOTORS _& ANT 


For Arc and Incandescent Lighting. i | 
ut | | 
QUICK-SPEED ENGINES | 


| 
— 1 * i 
SEARCH LIGHT PROJECTORS, &c. 


+ 


The following Sizes of Dynamos are now kept in 
or in n progress, Compound-wonnd 


LAMPS, | AMPs, VOLTS. | SPEED. | PRICES. 

1 42 | 10 900 £65 

Hh 

420 210 100 825 £165 À | * Æ . 

"PROJECTORS IN STOCK. | 
London Agents : 


4 co., Engineers, 37, WALBROOK, B.C. 
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WESTERN ELECTRIC Co, 


| TELEPHONEIC APPARATUS 
1 ARC LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, 
ne: CHICAGO, NEW YORK AND ANTWERP. — 


CENTRAL STATIONS. 


f CROMPTON & COMPANY, LIMITED, have erected, or are now 
erecting, Central Stations, and manufacturing machinery for same, 


to supply 


321000 
K 


This represents two-thirds of the total horse-power being put down 
in this Country for Electric Supply, or in other words, 


100,000 LAMPS 
MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED. | | | : 


— — — — 


— — — 


Full information on the latest * of Electrical Engineering and Tenders for Central Stations of 
any magnitude, can be obtained by applying to— 


CROMPTON CO. 
MANSION HOUSE BUILDINGS, LONDON, E. C. 


Works: —-CHELMS FORD &. LONDON. 


ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED — 


TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &. CONTRACTORS TO H.M. GOVERNMENT. 


Sole Agents in England for Sir 8 Electric Instruments. 


| Highest Awitd Paris Exhibition 1889. “Only 0 Grand Prix ” to any English Electrical ge 


Telegraph Addresa: “OHM, LONDON. Telephone No. 385% — 
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WOODHOUSE & RAWSON 


WIRING TABLES. 


These Tables have been const-uctod to assist Electrical Engineers in the selection of cables 

for the various currents which they are required to carry, and the form of the Tables is so 

designed that the correct cables may at once be selected, taking into consideration both the 
current-density and the fall of K M. F. 


PRICE. - Paper, is. Od., post free 18. 2d.; Mounted and Glazed, is. 6d., post free is. 9d. 
Bound in neat Cloth, for Pocket, 28. 6d., post free 28. 9d. 


Printed Directions how to use the Tubles are issued with each copy. 


THE ELECTRIC RAILWAY.’ 


AND 
“MUNICIPAL LIGHTING.” 
BY FRED H. WHIPPLE. 


New and original Books, designed to inform a practical public without 
the use of difficult technical terms. 


Bound in Paper, 4s. 6d.; bound in flexibie Russia, 8s. 64. 


WOODHOUSE & RAWSON UNITED, Lro, 


88, QUEEN VICTORIA STREET, LONDON E.C. 
41, PICCADILLY, BRADFORD, YORK3. 
CORNBROOK TELEGRAPH WORKS, MANCHESTER. 


Catalogues “A,” Domestic, and . B,“ Contractor’s Electrical Supplies, is. each. 
Daily Calendar for 1890, or Celluloid Paper Knife and Calendar, Post Free, . 8 
3 


REID BROTHERS, 


12. WHARE ROAD. CITY ROAD. LONDON, N. 
TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
| TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE'S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


. PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTA FOR UNDER-GROUND AND OVKR-HEAD LINES. 


MANUFAOTURERS OF SUBMARINE OABLES. = IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND ea OF EVERY DESGRIPTION 


101, Leadenhall Street, LONDON. telegrams: “CALLENDER, LONDON.” Telephone, No. 4,485, 
LIVERPOOL: 36, Dale Str et. 
Works: ERITH, KENT, Telegrams: “ CALLENDER, PICARDY.” Telephone, 8,411, 


UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables ARMOUURED- Metal Sheathed. 
AERIAT CABLES. 1585 
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— * B. VERITY & SONS, . 


COVENT GARDEN. 


HIGH-CLASS ARTISTIC ELECTRIC FITTINGS 


Designed by Ss CRICHTON HANNAH, Esq. 
_ at Royal Acdilèmy, 1887-1988.) 


Valuable Models in Stock of Renaissance, Louis IV., Louis XVI, Girandoles adaptable for the Electric Light 


SKILLED MODELLERS AND. CHASERS EMPLOYED. 


SILVER AND COPPER FITTINGS, COPPER STANDARDS, COPPER AND GLASS SUSPENSIONS, COPPER CEILING LIGHTS, COPPER BRACKETS, 
METAL WORK FINISHED IN GOLD LACQUER, ORMULU, ELECTRO OR MERCURY GILDING. 


ELECTRIC CRANES, 


TRAVELLING, PORTABLE AND FIXED. un 


R. BOLTON & CO., Engineers, ph Leadenhall St., LONDON, EC. 


TO ELECTRICIANS, bo. WILLIAM RICKARD, 


EL, D 2 B 


We are prepared to undertake the manufacture of ELECTRICAL 
APPLIANCES, and are in a position to supply 


«FITTINGS ELECTRICAL WIRES 


OF ALL KINDS, AT LOW RATES. Insulated with Silk, Cotton, India-Rubber, 


Our Works being fitted with the most Modern Tools, we can Gutta-Percha, &c., &c. 
guarantee the best workmanship, either fn working out EE 
new designs or otherwise. Estimates Free. FLEXIBLE cCORDS A SPBCIAESSY. 


BORING, TURNING, SCREW-CUTTING, AND MACHINING IN ALL ITS BRANCHES. 


— & MOSELEY’S » 
ROSS, COURTNEY & Co., PATENT 


OCKENDEN WORKS, OCKENDEN ROAD, LONDON, N. POCKET ELECTROMETER. 


A Perfect Ammeter (from 
1-10th to 1,000 amperes), 
* Wireman's Detector and 
pole Indicator, as well 
8 as a thoroughly practical 
Volt and Ohmmeter, &c.- 
See “Electrician,” March 
14th, 1890. 


D PRICE, Post Free, 28. 94 


é&tded to 5 n., 5 volts, and 5 ohms, 
with a 5- standard ohm resistance cot ) 


THE BERNSTEIN ELECTRIC LAMP CO. 


(LIMITHD), 


2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, 8 W. 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


DIRECT FROM THE MAKER, 


ue lamps of this Company are of low resistance, and | ‘* 


— 


Used for the last six years with the greatest succcss. 
GOLD MEDALS AWARDED. 


Cheap, E Efficient, Strong, Silent. No — No Overheating! 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


JOHN & Wm. ROPER, BRADFORD, Yorks. 


entirely free from the clalms of other companies. ux | WW. MOSELE „ 82, Montpelier Rd., Peckbam, London | | 
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DYNAMOS. 


Lights, 200 
10 „ | 


— 


W „ 2 “84 TT 


„ 2120 ELECTRICAL 


GULOHER ELECTRIC LIGHT & POWER COMPANY, Um. 


ARE NOW MAN UFACTURIN G SPECIALLY FOR THE 1 


— — 
— 


Lees 
TERSEA 
MOTORS. 
11 EP. £80 


BATTERSEA FOUNDRY F/ 


LONDON SW. ‘49 HP. £100 
‘46 £198 


3121 


For Catalogue and Particulars apply to THE MANAGER, BATTERSEA FOUNDRY, S. ve. 


Brown Stoneware. 
Economy Strength and 


rka: 


JOSEPEH BOURNE & SON, 


MANUFACTURERS OF THE WELL-ENOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great to 
) Stoneware. Brown Porcelain. Porous Celli 


hness and strength. 
Prise Medal, Paris Electrical 


Special Shapes for Telephone and Sey Lighting Wires. 


Wo DENBY POTTER RBY. 
London Office: NEW ST. PANCRAS STATION EUSTON ROAD, N.W. 3687 


NEAR DE 


RAMSDEN, CAMM & CO. 


BRIGHOUSE. YORESEHIRE, 
Aron and Steel Wire Drawers and Galvanizers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


Lu Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
LONDON OFFICE: 72. KING WILLIAM STREET. E.. | 3246 


Sheets, Rods, Tubes, Cells, &c., for Electrical Purposes, 
THE NORTH BRITISH RUBBER CO., LIMITED, 
Edinburgh; London, 67, Moorgate St.; Manchester, 6, Charlotte St. 
Liverporl, 9, Lord Street; Glasgow, 106, Buchanan St; 
Newcastle-on-Tyne, 39, Grainger St.; Leeds, 65 & 66, Briggate. 3:47 


| of Accessories 


THE ONLY . 
Complete and Perfect 


BELT PULLEYS, 


PULLEYS, 
GEAR WHEELS, 


SHAFTING, . 


PEDESTALS, . 


FIXINGS, | 


— — 


“HIGHEST CLASS. 


throughout the 


OUR CATALOGUE 


e tor the Transmission of Power, is 
ONE IN- THE WORLD 


Belt Flywheels, Step-Cone Pulleys. 
Rope Flywheels, Haulage Rope Pulleys. 
Gear Flywheels, Mortice Wheels. 
Loose Collars, Fast Collars, Couplings. 
_ Horizontal, Angle, Vertical, Hanging: 


Wall-Boxes, Hangers, Rrackets, Stools. 


REDUCED PRICES; FREE DELIVERY 


HARPERS Liu, vse, ABERDEEN. 


Our new st of STINGS of above, 
will interest En ;ineers with Workshops, 


IM MISCH 
ELECTRIC MOTORS & DYNAMOS 


FOR TRAMCARS 
PUMPING AND HAULING MACHINERY, 


ELECTRIC LAUNCHES, &c., &c. 
For Full Particulars, Prices and Estimates apply to- 


M. IMMISCH & CO., „ 


THE MIDLAND ELECTRIC WIRE 00, 


MANUFACTURERS OF 


COVERED WIRES OF ALL DESCRIPTIONS 


FOR BELL AND HOUSE WORK. 
DYNAMO MACHINES, TELEPHONES, Xc., Ke. 
Fancy Covered and Braided Cables and Wires. 
ELECTRIC LIGHT LEADS 
SILK AND COTTON COVERED WIRES. 


714 


— 


MALDON WORKS PRINCE OF WALES ROAD, LONDON, H.W. | 


| | oh ELECTRIC LIGHT & POWER 
ER 
— 
— 
— — 
* 
| 
8 
© 
| 
ꝶ 
| LEICESTER. 
| Kingdom. 
| || 
| | — 


[Way 9,1 


THE FOWLER-WARING CABLES Co, 


85, QUEEN STREET, CHEAPSIDE, LONDON, E. o. 


Sole Manufacturers of 


LEAD- COVERED CABLES, 


UNDER THE COMPANY'S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 


TRANSMISSION OF POWDR, 
And Underground Installations of every kind, 


SPECIAL ANTI- INDUCTION TELEPHONE CABLES. 


xiv THE TELEGRAPHIC JOURNAL AND FLECTRICAL REVIEW, 


UNAFFECTED BY HEAT, 
MECHANICAL“STRENGTH, 
HIGH INSULATION, 


LOW CAPACITY. 


GOLD MEDAL, 


64-Wire Anti-Induction Telephone. 


STEAM SHIPS, DOCKS, 
CHEMICAL WORKS, 
FACTORIES, MINES, 
DAMP PLACES, &e. 


REFERENCES AND PARTICULARS ON APPLICATION. 


ROBEY & 
— Engines 


COUPLED COMPOUND HOR'ZONTAL FIXED ENGINE. FITTEO WITH 
PATENT TRIP GEAR. 


HICH-SPEED ENGINE (BOTH VERTICAL AND 
AND DYNAMO. 


HORIZONTAL COMPOUND ENGINE. 


ROBEY & CO. GLOBE WORKS, LINCOLN. 
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J. G@ STATTER @ co, LTD. 


ALLIANCE ENGINEERING WORKS WEST DRAYTON’ NEA ONDON 
London Office: PRINOE'S MANSIONS, 68, VIOTORIA ST. WESTMINSTER. 


all 
6 ALLIANCE” DYNAMOS AND MOTORS for all purposes. All stzes ready for immediate delivery. by special machinery in the be«t manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American. 


BOT AUTOMATIS ENCGINES and DYNAMOS for — LICGHTING 
Sr rite for Lists. ote to Contractors.—Mesars. Statter do not tender for wiring jobs. “ Statter, West Drayton.” 1981 


— 


| 


INSULATORS 


1 all descriptions, combining the greatest strength with highest possible ert Made in Bristol Stoneware (Drab or Rrown 
Of all descriptions, co sit à: and Porcelain Stoneware (White), b 


PRICE, SONS & CO. 79, Turnmill Street, LONDON, E.C. Works :—BRISTOL. 
Government and Raflway Contractors. Prize Medals wherever exhibited. 660 


ERNEST SCOTT & co., 


NEWCASTLE-ON-TYNE, 
Glectrical and General Engineers. 


TYNE DYNAMOS, 


TYNE ARC LAMPS, 
TYNE TRANSFORMERS. 


Complete Installations men at 
home and abroad. = 


SPECIAL TERMS TO THE TRADE. D >: 
Complete Catalogue on application. — = 


Offices : Telegraphic Addresses: 
LONDON: 110 Leadenhall St ‘eet. “ Bo Boltonite,” London. 
MANCHESTER : Byron Chambers, 8, Le St. Ampère,” Manchester. 
Lancaster Yard, Cloth Hall St. “Dyaam9.” 
LASGOW : 53. Wat Stree KR ots,” Glasg 
JOHANNESBURG SOUTH AFRICA. Jos: an 
urg. 


— — 


NEW ZEALAND INTERNATIONAL EXHIBITION, 1890. 


MARSHALL, SONS CO. 


OF THE 


BRITANNIA IRON WORKS, GAINSBOROUGH; 


Have received intimation that the Jury have awarded them 


SEPARATE HIGHEST AWARDS 


FOR THE 


GENERAL EXCELLENCE of their SIX SPECIALITIES Exhibited, comprising : 


FIRST CLASS AWARD for Single Cylinder Portable Engine, 
FIRST CLASS AWARD for Double Cylinder. Portable Engine, 
FIRST CLASS AWARD for Traction Engins, 
FIRST CLASS AWARD for Vertical Engide and Boiler, 
FIRST CLASS AWARD for Self-Acting Circular Saw Bench, and 
FIRST CLASS AWARD & SPECIAL MEN aint for Finishing * Machine, 


— — — 


= I. S. A Co. are the ONLY Exhibitors Who have received FIRST CLASS 2 
AWARDS for Engines and other Machinery of the types named above. sd 
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É FD SECTION OF SHEETING. ¢ 


BELL’S ASBESTO 


— 


te 
“4. 
— 
SS 


NDIA-RUBBER - COMPOUND 
SECTION OF SHEETING 


PATENT. Ny 


Made from 4-Ply for Cylinder and Faced Joints lo any thickness for uneven surfaces. 


The above, which can only be obtained from this house, is | 
recognised as the Most Efficient and Economical Jointing 

Material in use. It ts composed of a specially-prepared 
India-rubter Compcund, protected by a covering of Vul- 


canised Asbestos Sheeting, as shown above, and as it 
is the only Jointing Material which adequately 
combines PERMANENT ELASTICITY WITH 
HEAT RESISTANCE, the advantages it 
possesses will at once be seen. 


DEPOTS 


MANCHESTIR: Cable Street, 
Blackfriars, 


LIVERPOOL: 2, Strand St., James Sf, 


BELFAST, DUBLIN, ANTWERP, BERLIN, 


AGENTS.—BIRMINGHAM— BELL & Co., 7, John Bright Street. 


O 
„ BELL 


The Centre from which the requisite elasticity is obtained 
will adapt itself to uneven surfaces to which it may be ap- 
plied, and allow the expension and contraction to be fully 
taken up. The covering being of Asbestos Cloth, imparts 
a protection to the centre and 80 prolongs its elas. 

ticity. For Manhole, Mudhole, Steam Pipe, 

and Mash Tun Door Joints it is unequalled, 

. and if applied as directed a ring can be 
used many times over. 


— 


= >. 
— SS 
SS SS 
= 


DEPOTS: 
HULL : Humber Dock Basin, 
GLASGOW: 35, Robertson Street, 
AMSTERDAM: 264, N. Z. Voor burgwal. 


BARCELONA, TRIISTE, LISBON & GENOA, 
CARDIFF : BELL & Co., West Bute Street, 


BELL’S ASBESTOS 


BOILER PRESERVATIVE 


Will effectually keep Boilers clean and re- 
move any Incrustation, without injury 
to the Boiler Plates or Fittings. 


YARN & SOAPSTONE PACKING| yon 
Is the BEST LOCOMOTIVE PACKING made. NON-CONDUCTING COMPOSITION. 
Will reduce Me eer. | 
loss by radi- JE. 
ation, and 
saves 40 per 
l cent. of fuel. 
COMPOUND HYDRAULIC PACKING — | 
| 18 SPECIALLY SUITED FOR Pe 
HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA fi 
AND ALL PUMPS, 
RAS gE | others sent 
All bags are marked as above. 


Any customer recelv.ng 
Oil scld as Bell’s Asbestos | 


Drums are marked as above. 


ASBESTOS 


Lubricant, & Cask, Drum, 
or Corks not marked as N \ 


shown, is earnestly re- 
my quested to forward us 


All Corks are sealed as above 


All kegs a! 


ASBE 
ASBE 
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ASBESTOS COMPANY, LIMITED, 
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REGISTERED. 


a ADVANTAGES OF ASBESTOLINE. 
ASBESTOLINE is the most efficient Labrivant for all bearings 

ASBESTOLINE is the cheapest Lubricant. . 
ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. __ 72 
ASBESTOLINE js favoured by Insurance Companies. 8 
ASBESTOLINE i is the most Inodorous ‘Lubricant. 
ASBESTOLINE is the safest Lubricant, its flashing point being 700. FS 
ASBESTOLINE has beaten all other Lubricants in making trials. 
' 12 ASBESTOLINE is applicable in and out doors in every climate 2 
ASBESTOLINE requires no special application. BE LL’ — ASBESTOS. 


CONSISTENCY OF ASBESTOLINE. 


All are labelled as above. 


ASBESTOLINT, to meet all circumstances, is made in four | ASBESTOLINE C. is for use in tropical climates, both ashore 
degrees of consistency, A, B, C, and CC. and afloat. It is also invaluable in works in this country 
ASBESTOLINE A. is specially adapted to ordinary Land | - when the temperature is high. 
Engines and Machinery, in and out-door, i in this country. | ASBESTOLINE CC, is designed for use on calenders, paper 
ASBESTOLIN E B, a little more solid, is for use on Steamships machines, &c., ” where the bearings are theated by steam 
in temperate climates, also on land when it is desirable to passin through, and sometimes is advantageously used 
have Lubricant stiffer than A. ins of C. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any ether lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputation is growing daily, because it is based on the experience of 
thousands of users under the severest circumstances any lubricant has ever been subjecte 1 to, and not on mere laboratory tests and p-ofessional analysis 
of insignificant quantities. It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, and other Textile Manufactories. In Corn Mills it 
has proved invaluable on the roller and other modern machines. In Saw Million Machines going up to 5,900 revolati»ns per minute, its work hus never beea appt oached 
dy any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. Mp engines and 

machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication has not received due consideration. Engineering 
firms of the highest standing have given to it their powerful testimony and set I 


SUPPLIED IN KES. 28 56 ibe., or 112 Ibs. 
SPECIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline equals 2 gallons of Oil weighing 18 Ibs. 
consequently the saving in freight is very considerable, ‘Liberal Terms are conceded to Export — 


BELL'S ASBESTOS — 


SOON 
N 


SZ 


SQUARE. 


Every 10 feet has label as above, and bears our Trade Mark. 


Under this registered title are included the inventions of Mr. Field, and experience has proved them to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 
Expansion Eagines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


— In 1 state whether square or round required. A 


SOUTHWARK, LONDON, BE. 
DEPOTS:—MANCHESTER : Cable Street, Blackfriars, LIVERPOOL: 2, Strand t., James St. HULL: Humber Dock Basin. 
GLASGOW: 36, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & cel 
No. 264, M. Z. YOORBURGWAL, AMSTERDAM. 


AGENTS: BIRMINGHAM: BELL & 7, John Bright Street. CARDIFF: BELL & CO., West Bute Street, 
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LIMITED, 
| Screw Manufacturers, 
24, CHARLES ST, HATTON GARDEN, 


LONDON, E.C. 


TWO MEDALS 


AW AR D ED 
For Excellency of Manufactures, 


PARIS INTERNATIONAL EXHIBITION, 1889. 


ALL THESE GOODS ARE SHOWN FULL SIZE AND KEPT IN STOCK. 


BRITISH ASSOCIATION STANDARD THREADS. | 


293 294 295 296 297 298 305 304 305 306 307 308 313 34 35 36 37 38 39 320 3 | 


Ne 9 
533 384 39 3 


—— — dd 


360 5 367 


7 
Î 4 


345 


THESE SCREWS ARE 


— 


CUT FROM SOLID STRAIGHT DRAWN METAL BY OUR PATENT AUTOMATIC MACHINERY. sm | 
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PATERSON COOPER, 


ORIGINAL MAKERS OF THE 


CARDEW VOLTMETER, 


And Manüfücturers of all kinds of 


Cardew Yoltmeters 


OF THE MOST APPROVED FORM. à | 
Ammeter, 84 . 


PHŒNIX AMMETERS AND VOLTMETERS, 


REQUIRIN No RECALIRRATION: 


se 


Saxe thousands of our instruments i in use in all parts of the world, 
\ ‘amd giving the greatest satisfaction. 3 


SPECIAL TERMS TO LARGE BUYERS 
Write for Price Lists of Instruments, and also Dynamos, Are Lamps, and Electric Light 


8 __POWNALL ROAD, DALSTON, N. E. 


No. Saas. 1870: Telegrams : “Flexible, London.” 
SILVER MEDAL INTERNATIONAL ELEOTRIO.. EXHIBITION, 1882. 


PHILLIPS BROTHERS, 


Glertricians, 


‘MANUFACTURERS. OF CABLES, WIRES, &c, TO ANY. SPECIFICATION. 


“MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. 


| Ghite-Percha, Indis-Rubber, and Compound Wires of every description for Telephone and Wletrie Bell Work, 
. FANCY BRAIDED WIRES OF EVERY DESCRIPTION. 
| COTTON AND SILK COVERED. WIRES FOR DYNAMO MAOHINES, MAGNETS, &e,. 4% nn 


THE SCHOOL OF SUBMARINE TELEGRAPHY 


ESTABLISHED 


12 PRINCES STREET, HANOVER. SOUARE, LONDON, W. 
— LANT CARPENTER, BA, BSc, FOS 
: Secretary:—-LEON DRUGMAN, A.. T | 
Senior Instructor:—-CHAS. CAPITO, MIME. MSTE. and E. 


MEASURING 


ELECTRICAL ENGINEERING 


ent in now the largest and the most fully equipped School of ite kind. It possesses ee, 
Dynamo Machines and E Motors, à 6-horse Boiler and Steam 5 a Gas Engine, 42 F8. Accumulator Gels | 
Lathes well as anvoral Kinds of Are and Inoandescence Lampe and Both Theoretical and 
Wa can — es ouvre Since its opening in 1868 more than 8,000 Pupils have passed through the School. At. 
end of the course of instruction, an Hxatination for the | 
D e CHAT the School. New Courses usually commence early in January, May, and September. 


* 


AND WORKS : ‘THE LEA TELEGRAPH WORKS, HACKNEY wick, ‘LONDON: k. 
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 SEMAPHORE REPEATERS, LIGHT” INDIOATORS, AND WALKER'S. “ PASSENGER AND QUARD OOMMUNIOATOR, 


Works: SILVERTOWX, ESSEX, LONDON, PERSAN. BEAUMONT, 


TUE AND ELECTRICAL 


COMPANY, 


Offices ant * 106 & 100, CANNON STREET, LONDON, E.G, 


TELEGRAPH ENGINEERS “AND 


Resistance Coils, Sir . Thomson’s, and other Gaivanometers, Condensers, Testing Instrumetts, && 


move Avranarus ron RAILWAY BLOCK SIGNALLING. 


TELEGRAPH STORES AND APPARATUS OF EVERY DRSORIPTION. | 


TORPEDO APPARATUS. 


THE INDIA-R GUTTA-PERCHA, AND TELEGRAPH WORKS OOMPANY Limited) are | | 
Patentees and Manwifachurers of System of Torpetoes for Harbour and | 
AND OF THE +2 | 
SILVERTOWN. PATENT FIRING BATTERY, . 
; A Constant Battery for Mining and Blasting Purposes. | 4 | 
CONTRACTS ENTERED ITO for the SUPPLY, CONSTEUCTION, 


. MANUFACTURERS or 1 

vol INDIA RUBBER, 

VALVES SHEET, BUFFERS, SPRINGS WASHERS WHEEL TYRES CORD TUBING, AND DOOR AND CARRIAGE MAI 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 

INDIA RUBBER and OANVAS STEAM PAOKING — ROUND, SQUARE, ond SERBE 


INDIA RUBBER MAOHINE DRIVING: BANDS. 


“WATERPROOF GARMENTS AND FABRICS: 


Coats, Capes, Diving Dresses, Sheeting’ for 


Cushions, Bottle, Bathe, Life Belt, Gas Bags. 


Not affected by Vinegar or Hydrochloric or Acetic Acid. 


London Office—106, CANNON STREET, EC. 


Warehouse—100, CANNON STREET, E. C. 
. BRANCE 
Boorzzs „ 70, Regent Road. L one 
Lrvanmrooz ... ds «+ 62, Castle Street. Nzwrort, Mon 
„ 20, Dixon Street. Pierhead 

Bnapronp Yonxemmze … „ 85, 
SHEFFIELD  ...: „ 640 Street. Norra Sarezps 
PoRTSMOUTEH 75 „ 49, High Street. Braminenam... Cobden Buildings, 
... dés 88, High Street. 
Duntm 15, St. Andrew Street. 


Printed by R. KNIGHT, 18 and 19, Middle Street, KO., and Published by the Proprietors, H. ALABASTER, GATEHOUSE & Oo. at 28, Paternoster Row) LR 3 * g 
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